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II. The Elements of the Air 

What have you learned about air? You have 
learned that air is an invisible gas without 
taste or smell. You can feel it, measure it, and 
weigh it. Now you all want to know what a 
gas is and how a gas differs from other forms 
of matter. 

What are the forms of matter? All the forms 
of matter with which we are familiar are of 
three classes: 
lC6'^'''y'~\ solid, liquid, 

and gaseous. 
A solid body, as 
we all know, 
sticks together, 
keeps its form, 
a and can be 

fashioned or 
made into various shapes. A Uquid body, on the 
other hand, keeps its form only if held together 
by the walls of a container or vessel, as water 
in a cup. Pour water into a cup until it is full. 
Now if there is a hole in the bottom of the cup 
the water will at once begin to run out and will 
keep nmning out of this hole tmtil the cup is 
empty. 

If you look at water or any other liquid in an 
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Open vessel you will find that the top of it is 
always level. Now what is it to be level? 
That seems a simple ques- ^^' 
tion, and yet it is a very 
important one. To be 
level, a surface must fit 
exactly with the siu^ace of 
the earth, if the earth were 
perfectly smooth; that is, if 
there were no hills, no hol- 
lows, no river beds, no sea beds on it. The 
free or upper surface of a liquid is always level, 
because of the flowing nature of the liquid itself. 

How does a gas differ from a solid and a liquid? 
A soUd has a fixed shape; a liquid has no 
fixed shape, but it occupies a limited space; 
a gas fills the space it is put in, whatever the 
size or shape of the space. All the stirfaces of 
a solid are limited. The top surface, the side 
surfaces, and the under s^u^ace, all are unchang- 
ing and limited, just as a block is always the 
same size and shape wherever it is. A Uquid 
has only one surface limited — that is, its upper 
surface. A gas has no surface limited; it moves 
in all directions. Air is a gas. 

Standing by a pool of water on a foggy morn- 
ing, you may see a rough stone at the water's 
edge, the smooth surface of the water, and the 
fog, which seems to extend everywhere. Thus 
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A FOREWORD 

I believe it was George Ade who said, "If you want to 
uplift, get beneath." This sentiment is peculiarly appli- 
cable to the study of physiology in the schools. Such 
terms as "anatomy," "physiology," and "hygiene" 
terrify the children, and to a certain extent make them 
antagonistic to the study. I have long thought that the 
proper way to get children interested in this matter was 
to make the subject a living one. I have sought to get 
entirely tmder it and to present it in a vital way. My 
experience is that children are easily interested in matters 
that pertain to their daily life if we go at it in the proper 
spirit. Instead, therefore, of the dry details of physi- 
ology, I have tried to lead the child into the midst of 
the phenomena of the life he is living and to tell him in 
simple language of the character of the environment in 
which he lives. 

I begin by taking him outdoors and allowing the wind 
to blow in his face. I lead him to the fireplace and let 
him warm his fingers. I take him to the spring and show 
him the water that he drinks. I go with him into the 
fields to watch the growing food. I visit with him the 
mills where this food is being prepared for consumption. 
I tell him of those things which are vitally related to his 
daily life and which are the groundwork of his health 
and growth. I have endeavored to put the material 
into the form in which the child naturally absorbs it. 
The child is an interrogation point. He asks questions. 
I have taken the questions which have been suggested 
to me by talking with children, and have tried to answer 

vu 
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contains these natural constituents in the quan- 
tities in which ordinarily they are to be found 
in the great ocean of air surrounding us. 

When is air impure? The air is impure when 
it contains too much or too little of any one of 
its natural constituents. For instance, if oxy- 
gen, which is the most active substance in 
the air and the one on which the continuation 
of life depends, is diminished in quantity the 
air is impure. If, on the other hand, oxygen 
is increased in quantity the air is also impure. 
If the quantity of oxygen is decreased, then we 
have to take in a great deal more air to perform 
the f tmctions of life ; if it is increased the burn- 
ing of the foods and tissues in the body would 
go on more rapidly and we should become ill 
and have fever. If there were no oxygen in the 
air we could not live; also, if the air consisted 
entirely of pure oxygen it would speedily cause 
us to die. 

The air is also impure if tmnatural and nox- 
ious or harmful substances are present in it. If 
you approach a gas factory you will smell an odor 
due to the presence in the air of little particles 
of bad-smelling gases. If you go near a refrig- 
erating or ice-making establishment you are 
likely to notice an odor of ammonia which has 
escaped from the condensing machinery. If 
you happen to be in Chicago! espedaUy when 
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good-smelling material. The attar of roses, 
the eau de Cologne, and all the various perfumes 
which a yoimg lady puts on her handkerchief 
have these properties. 

In our homes we are all familiar with the 
odors, generally pleasant, of the cooking dinner. 
Sometimes, though, these odors are unpleasant; 
for instance, when the odor of boiled cabbage 
or of frying fish fills the house. 

All these instances illustrate the many sub- 
stances which the air may contain, not to speak 
of the dust and solid particles which may also 
be present in the air. It is evident that the 
air is a really very complex mixture, but our 
attention is specially fixed on the fact that its 
chief characteristic, so far as human life is 
concerned, is its property of supporting life. 

Can we live without air? Most of you have 
heard of accidents in which people lost their 
lives either by drowning or by suffocation. Acci- 
dents of this kind forcibly illustrate the fact 
that we can live only a few minutes without 
air. If you try to hold your breath, you experi- 
ence no discomfort for the first few seconds. 
But no matter how strong the will power may 
be, no one can hold his breath long enough to kill 
himself. Nature asserts her supreme authority 
over the will of the individual. 

Divers who have practiced for a long while 
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I. The Air We Breathe 

What is the air? The air is an invisible gas, 
without taste or smell. It covers the whole 
surface of the earth and enters into every hole 
and crack in the ground. It also enters the 
ground itself, finding its way to a great depth 
between the particles of soil. 

You have felt the wind blow in yotir face, 
have you not? 
.Once, perhaps, 
your cap was 
carried away by 
the wind, and 
you ran after 
it as fast as 
you could. But 
the same wind 
raised such a 
cloud of dust 
you could hard- 
ly see which 
way to run. Fortunately the cap struck against 
a tree or fence, or against the curbstone, and 
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can do without breathing. Air is a constant, 

necessary, and indispensable element of life. 

What takes place during the process of breathing? 

The process of breathing is a simple, mechanical 
action, involimtary as a rule, by means of which 
air is taken into and sent out from the lungs. 
It is easy to breathe purposely, but as a rule 
breathing is wholly involimtary. We are asleep 
about one third of our time, and during sleep 
we are wholly unconscious of breathing. Unless 
we are taking exercise or purposely turn our 
attention directly to it, the act of breathing is 
just as tmconscious dtuing our waking hours 
as it is dtuing sleep. 

How often do we breathe ? There is no rule by 
means of which we can meastu-e the frequency 
of breathing, except by cotmting for each per- 
son. It varies greatly in different individuals 
and at different ages. We do not breathe nearly 
so frequently when we are at rest as when we 
are engaged in exercise. In ordinary circtim- 
stances, that is, when working at his ordinary- 
occupation, the grown person will breathe about 
eighteen times a minute. Children breathe 
more frequently than grown persons, and old 
persons also breathe more frequently than 
people in the prime of Ufe. Sickness also causes 
a difference in the rate of breathing. Usually 
the more severe the disease, the more rapid the 
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breathing. Especially is this true in diseases 
of the heart and the lungs. 

How much air do we breathe at one time? Tliis 
too can be answered only in a general way. The 
amount of air which is taken at each breath 
depends upon the size of the lungs of the 
individual and the way he uses them. If we 
practice deep breathing — that is, if we make a 
conscious effort to fill the lungs as full as we 
can — we soon acqviire an unconscious habit of 
deep breathing, thus increasing the capacity of 
the lungs. The ptirpose of certain gymnastic 
exercises is to increase the lung capacity. This 
is true especially of exercises of the arms and 
shoulders combined with deep breathing. Such 
exercises increase the capacity of the lungs. 
When the lungs are diseased, as in tuberculosis 
and pneumonia, their capacity is diminished, 
and therefore the frequency of breathing is 
increased. 

A grown person in good health, weighing one 
hundred fifty pounds, will generally take about 
a pint of air into his lungs at each breath. 
Children, nattirally, take less, and the smaller 
they are the smaller the quantity of air they 
can take in. 

What is the result if a person is deprived of fresh 
air? If a person were confined in a room ten 
feet square and ten feet high, in which there 
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was no means of ventilation, the oxygen, which 
is the active agent in maintaining the heat of 
the body, gradually would all be used up. The 
carbon dioxide, which is formed when the food 
and tissues of the body are btimed, would be 
constantly increasing in quantity. Suffocation 
and death would finally result, although the 
end would be slow in coming. 

Were it not for the constant replenishing of 
the oxygen by plant life as already explained, 
the air in which we live would after a long inter- 
val of time become unfit to breathe. 

QUESTIONS TO HELP THE PUPIL 

I. Into what three classes may the forms of matter be 
classified? 2. How do these classes differ? 3. What do 
you discover by observing a gas that has color? 4. Of 
what gases is air principally made up? 5. How much of 
the air is oxygen? How much nitrogen? 6. How can 
you make carbon dioxide? 7. How is carbon dioxide 
formed in the body? 8. What gas do plants use? What 
gas do they throw out? 9. What gas is necessary for 
the burning of food in the body and for gas flames or 
other fires? 10. When can you see water in the air? 
II. Are there other substances in the air besides oxygen, 
carbon dioxide, and water ? 12. What is the term applied 
to elements composing the air? 13. When is air impure? 
14. How can we tell the air is impure? 15. Can we live 
without air? 16. What happens when a person breathes 
in a room that is not ventilated? 17. What is the value 
of exercises of the arms and shoulders combined with 
deep breathing? 

18. What is breathing? 19. What do we mean when we 
say that breathing is involuntary? 20. Why is it neces- 
sary to breathe? 21. How much air does a grown person 
take in at each breath? 



III. The Organs of Breathing 

What are the lungs? The lungs are the 
organs of breathing. They are full of Uttle air 
cells and are richly suppUed with blood vessels. 
These organs are placed one on the right side 
and one on the left side of the cavity in the 
upper part of the trunk known to scientific 
men as the thorax but commonly called the 
chest. This cavity is formed chiefly by an 
inclosing structure of bones called the ribs. 
Leading to the Itmgs from the mouth and the 
nostrils is a tube called the trachea^ known 
commonly as the windpipe. This tube divides 
into two branches, one going to the right limg 
and one to the left Itmg. These branches are 
called the bronchial tubes. An inverted tree 
is an excellent illustration of the appearance of 
the windpipe and the bronchial tubes. (Fig., 
p. 22.) The tnmk of the tree is the windpipe; 
the roots, the openings into the mouth and 
nostrils. The two main branches are the bron- 
chial tubes. These tubes branch out into 
numerous smaller tubes like the smaller limbs 
of a tree. 

The comparison may go still farther. In the 
lungs are nimierous small cavities or pockets, 
and these may be compared with the leaves of 

21 
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the tree. In fact, the tree absorbs air in a way 
that is a very good illustration of what takes 
place in the lungs, except that the act of breath- 




ii^ goes on in inverse or opposite order. In the 
human body you breathe through the openings 
of the windpipe and distribute to the branches 
and the limg cavities; the tree breathes through 
its leaves and distributes to the branches and the 
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trunk and tDots. The human being takes in oxy- 
gen and gives off carbon dioxide; the tree takes 
in carbon dioxide and gives off oxygen. Thus 
the comparison is complete but in inverse order. 
The Itings are sturoimded by a membrane or 




Trunk, shovnng dutphragm 

so, diaphragm; l>. heart; c, right lung; d. [eft lung; I. superior vena 
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covering known as the pleura, and are located 
in the cavity inclosed by the ribs. At the back 
of this cavity is the backbone, or spinal column. 
At the bottom is a strong muscular partition 
called the diaphragm. It is by the action of the 
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diaphragm and of the muscles contracting and 
expanding the ribs that the capacity of the 
thorax may be increased or diminished. 

By the expansion of these muscles and the 
movement of the diaphragm downward, the 
cavity or box in which the lungs are inclosed is 
increased in size and the air enters through the 
mouth and nostrils to fill this increased cavity. 




Experiment iUustrating hreatkmg 

By the contraction of the muscles of the ribs 
and the movement of the diaphragm upward, 
the holding capacity of the cavity or thorax 
is diminished and the excess of air in the Ituigs 
is expelled. Thus breathing is brought about 
by the contraction and expansion of the thorax. 
This can easily be illustrated by a simple 
experiment. If you cover the open top of a 
jar with a piece of rubber and press down on 
the rubber, you will diminish the capacity of the 
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jar. If you stop pushing and take your hand 
away the rubber will come back to its horizontal 
position and the capacity of the jar will be the 
same as "it was at first. If you attach a curved 
tube to the jar and put one end of the tube 
in water you will find that when you push down 
on the rubber cover the air will be forced out 
of the jar through the tube into the water. On 
withdrawing your hand a portion of the water 
will be drawn through the tube into the jar. 
In this way you illustrate the mechanism by 
means of which breathing takes place. 

How are the lungs supplied with blood? Be- 
tween the Itmgs, point downward, lies the pear- 
shaped heart, about the size of one's fist. The 
right half of the heart receives the imptire blood 
and sends it to the limgs through the pulmonary 
or Itmg arteries. The left half receives it back 
from the lungs through veins, and with a strong, 
sudden squeeze of the heart muscles, sends it 
over the whole body, through a great artery- 
called the aorta. Back comes the blood again 
through veins to the right side of the heart. 
Then the work must all be done over again. 
But it takes only about one minute (72 to 75 
heart beats) for all the blood in the body to com- 
plete these two journeys. 

Each half of the heart is itself divided into 
two chambers. The upper chambers (called 

1-2 
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auricles) receive the blood from the veins; the 
lower ones (called ventricles) send it out through 
arteries. Little 
valvesi like trap 
doors, between 
the auricles and 
ventricles, help 
to keep the 
blood from 
' flowing the 
wrong way. 
What happens 
to the air when 
it reaches the 
little pockets or 
cells in the 
,^ . lungs? The 

provided with 
innumerable 
small blood 
vessels so ar- 
ranged that the blood, loaded with water and 
carbon, dioxide, comes into all parts of the lungs 
on its way to and from the heart. When the 
blood enters the lung cells some of the par- 
ticles of carbon dioxide and water pass out of 
the blood and through the cell walls into the air 
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in the cells, and particles of oxygen pass through 
in a contrary direction from the air into the 
blood. In this way each little particle of 
blood is relieved of a load of carbon dioxide 
and water, after which each takes up a load 
of oxygen from the air. At the same time 
it changes color. As the blood, on its return 
from the tissues to the lungs, enters the Uttle 
vessels in the limg cells it has a bluish tint. 
When it passes out it has a red tint. If 
you dress one little girl in a blue dress and 
another little girl in a red dress, and have the 
little girl in blue carry a lot of blue marbles 
and the little girl in red carry a lot of red 
marbles, and then have them exchange marbles 
and dresses, you will have an illustration of 
what is going on in the lungs. The little girl in 
blue represents the blood in the vessels lining 
the cell walls, and the little girl in red the air 
breathed into the cells. The blue marbles are 
particles of carbon dioxide and water, and the 
red marbles are particles of oxygen. These 
exchanges are continually taking place in the 
lungs like inntmierable millions of little girls 
dressed in blue and red exchanging dresses 
and marbles. 

The Uttle blood globules which have thus 
taken on a load of oxygen go to the heart and 
are then sent through the arteries to all the 
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tissues of the body. On this journey they give 
up their loads of oxygen and again take on 
loads of carbon dioxide and water, then return 
through the veins on the way to the heart 
and the lungs. This process is constantly 
going on. Every few moments all the blood 
that is in the body passes through the lungs. 
It is also clear that the air that enters the 
lungs bearing its full quantity of oxygen passes 
out of the lungs bearing a full load of carbon 
dioxide and water. 

Can we ever see the water in the air we breathe 
out of our lungs? Yes, it is not an unusual thing 
to see the water in the air we breathe out of our 
lungs. All you have to do is to go out of doors 
on a cold day and blow, and you will see what 
we call the steam or the fog of the breath. The 
cold air condenses the water in the breath and 
forms it into small particles or globules like a fog. 
Another easy way to prove that there is water 
in the breath is to breathe upon a mirror. The 
cold glass will condense the little particles of 
moisture in the breath so that you can see them. 

Is there any way you can see the carbon dioxide 
in the breath? No, not directly. It requires a 
very low temperature to condense carbon diox- 
ide. It can be done, however, and the teacher 
of chemistry in the high school may show 
you frozen carbon dioxide. You may see it, 
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however, in an indirect way. If you will breathe 
through a glass tube into a little clear lime water, 
which you can 
easily make 
from a frag- 
ment of lime 
or which you 
can buy at 
the drug store, 
you will soon 
see the whole 
mass of water 
become white. 
But these 
Uttle particles 
you see are 
not carbon dioxide. They are particles of car- 
bonate of lime, the same thing as limestone or 
marble. This carbonate of lime is formed by the 
union of the carbon dioxide forced out of yoiu" 
lungs with the particles of lime in the water. 

What is tiie practical meaning of these facts? 
This experiment shows you very plainly that 
if you breathe the same air over and over again 
you are continually loading it up with carbon 
dioxide and water. The water is not so very 
bad, because only a certain amoimt of it can be 
held in the air. Anything over this amoimt of 
water will be deposited or thrown off. The 




spired air through Umemtler 



30 WILEY'S HEALTH SERIES 

carbon dioxide, however, is not deposited. It 
remains in the air indefinitely, and in unlimited 
quantities, and its presence cannot be known 
except in the way described. 

What precautions does nature take to protect 
the lungs? Nature takes many precautions to 
protect the lungs. As we have learned, the 
lungs are covered by a membrane known as 
the pleura. They are located in the thorax or 
chest, a cavity that is entirely closed in by walls 
of bone and muscle. There is no communication 
between the thorax and the external atmosphere, 
although the interior of the lungs is connected 
directly with the outside air through the wind- 
pipe. No air can get into the thorax imless 
it leaks in through the lungs or through a punc- 
ture in the side walls. The walls of the thorax, 
with the exception of the diaphragm, consist 
of hard, bony materials, — namely, the ribs, the 
backbone, and the sternum or breastbone. This 
cavity therefore cannot collapse, and is able to 
resist the pressure of the atmosphere, which is 
about fifteen pounds on every square inch. 

The walls of the thorax, moreover, are sup- 
ported also from the inside. The lungs, being 
porous and expansible or easily stretched, and 
being in communication with the external air 
through the trachea or windpipe and the bron- 
chial tubes, are expanded by the air pressure 
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imtil they entirely fill the lung space. The Itings, 
therefore, do not hang loosely in an open space, 
but, in a state 
of health, are 
entirely ex- 
panded so 
that their en- 
veloping lin- 
ing (the pleu- 
ra) touches 
the internal 
walls of the 
thorax. Thus, 
by the pres- 
sure of the 
air within the 
lungs, the 
walls of the 
thorax are 
supported 
from the inside also, and are prevented from 
yielding under the pressure of the air on the 
outside. 

What causes the diseases that attack the lungs? 
Generally, when disease germs (minute living 
bodies) attack a healthy lung they are over- 
come and destroyed by natural enemies which 
nature has put into the blood and thus into 
the lungs. These enemies of the germs are 
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principally the white corpuscles of the blood. 
For a long time the function of these corpuscles 
was unknown. But it is now known that these 
Uttle white particles, as distinguished from the 
red particles which give the blood its color, are 
poUce health officers. They are on duty to guard 
against all the thieves and robbers, the disease 
germs which strive to break into the body. 

So long as we are well nourished and are 
living in sanitary surrotmdings these policemen 
are able to protect us against the bad germs 
which produce disease. On the other hand, 
when we are ''nm down," that is, when our 
vitality is lessened, when our food is poor or 
insufficient in quantity or not properly cooked, 
or when it is not properly chewed and digested, 
then we find that the white corpuscles are less 
numerous and are not so vigorous. These 
policemen, in other words, '*go to sleep on their 
beats ' ' and the thief and the robber germs enter 
the body and produce infection or cause disease. 

Thus we are apt to have pneumonia when we 
are weakened by a cold, although the particular 
germ which causes the pneumonia is independent 
of the cold. The pneumonia germ is almost 
always present in the mouth, but it does not 
produce pneumonia until the vitality (resistance) 
of the body is lowered. 

Tuberculosis, that most dreaded of all 
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diseases, is produced by a certain germ called 
tubercle bacillus^ which enters the lungs through 
the blood or through 
the air. It finds lodg- 
ment in the weak or 
less vital parts of the 
lung, grows and in- 
creases in numbers, 
and gradually pro- 
duces the tubercles 
which absorb, destroy, 
and slowly take the 
place of the lung tis- 
sues used in breathing. 




Tubercle bacilli 

Tuberculosis kills more 



people than any other single disease. Statistics 
show that out of every one hundred people who 
die, eleven die from this disease. 

How can the diseases which attack the organs of 
breathing be prevented? Diseases can be pre- 
vented, first of all by always breathing pure air; 
second, by keeping the body well notuished; 
third, by taking precaution to prevent the spread 
of tuberculosis germs. When there is a case of 
smallpox in a community the patient is taken 
to a special hospital and separated from the 
community until he gets well. But this is not 
always done when there is a case of tuberculosis. 
A patient suffering from tuberculosis walks the 
streets, rides in street cars and railroad trains, 
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sits at the table in public restaurants, and in 
general mingles freely with the pubUc, all the 
while spreading germs which threaten his fellow- 
man. 

The germs of tuberculosis are also present in 
the milk of tuberculous cows. Tuberculosis in 
cows differs somewhat from the tuberculosis 
that attacks htiman beings. Although the germ 
is different to a certain extent, yet it has been 
proved conclusively that the tuberculosis of 
the cow may be reproduced in human beings, 
and especially in children. The extermination 
of tuberculous cows would do much toward 
diminishing the possibility of spreading tuber- 
culosis. 

If we cotild induce the people who have tuber- 
culosis to live by themselves until they are well, 
and if at the same time we could destroy all 
tuberculous cows in the country, we should be 
protected to a great degree against that disease. 
Instead of eleven out of every one htmdred 
people dying from tuberctilosis we might reduce 
the number greatly. Moreover, if we could 
look forward to days of perfect cleanliness of 
the air and of our food, we might even look 
forward to the day when tuberculosis would be 
completely wiped out. 

Your city and state boards of health would 
gladly undertake to get rid of tuberculosis and 
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all other dreadful diseases, but they do not 
always have the power and the money needed 
to do this. 

The germ of pneumonia exists chiefly in the 
mouth. Therefore the mouth should be care- 
fully* cleaned at least three times a day, 
occasionally using a tooth paste that will help 
purify and clean the teeth. Rinsing the mouth 
with a sip of dilute hydrogen peroxide, or using 
an antiseptic spray, such as a mixture of odor- 
less petroleum, eucalyptus oil, and menthol, will 
also do much to keep this threatening germ out 
of the mouth. In addition to these everyday 
precautions special care should be taken when 
you have a cold to keep the mouth free from 
infection and also to prevent unusual exposure 
to bad weather. At the same time particular 
care should be taken to keep the living-room 
temperature below seventy degrees and the air 
in the room perfectly fresh. With these pre- 
cautions, a well-balanced diet, and plenty of 
sleep, you will be able to avoid an attack of 
pneumonia, a disease which kills almost as 
many people as tuberculosis. 

What is the difference between the right lung 
and the left lung? The right lung is not shaped 
exactly like the left lung because of the position 
of the heart, which is placed more to the left 
than to the right side of the thoracic cavity. 
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The right lui^ is divided into three parts by 
deep clefts in the lung substances, although 
these parts are 
connected with 
each other so 
as to form one 
single organ. 
These divi- 
sions in the 
right lung are 
called the up- 
per, the middle, 
and the lower 
lobe. The right, 
lung is one or 
two inches 
shorter than 
the left lung 

0, nnall biDDchial tube; M, air ccUs; f, lung ussds 

because of the 
fact that the liver lies just below the diaphragm 
on the right side and pushes the diaphragm up 
against the lung. 

The left lung is smaller and narrower than 
the right lung, but it is longer, and has only 
two divisions, the upper lobe and the lower lobe. 
It is a fortimate thing that the lungs are divided 
into lobes, or parts, by deep clefts. In pneu- 
monia, for instance, usually only one of these 
lobes is attacked. If there were no lobes in 
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the lungs an attack of pneumonia might affect 
the whole lung. The physician is always hope- 
f til of a recovery if he can confine the pneumonia 
to a single lobe. 

How does a fish breathe ? You have been told 
that any one who cuts off the air from his Itmgs 
by putting his head under water will drown. 
Now, although fish have their heads under 
water most of the time, and though the same 
oxygen that purifies your blood purifies the 
blood of the finny tribe, still they do not drown. 
How then does the fish breathe? 

The water in contact with the air absorbs 
some of the atmosphere, including all of the 
gases. Naturally the water near the surface is 
more nearly saturated with air than the water 
farther down. It is also clear that if the sur- 
face of the water is roughened by the wind, or 
splashed in any way, it comes in contact with 
greater quantities of air and absorbs more of it 
than if the surface were quiet. A fish breathes 
by drawing this absorbed air out of the water 
near the surface. 

Some of the animals that live in the water 
come to the surface to breathe above the water. 
The whale, for instance, which is not a fish, 
breathes in a great deal of air and blows it out 
again when it spouts. Some fish jump into the 
air and thus have a chance to breathe the air 
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above the water. In general, however, fish 
breathe by extracting the oxygen absorbed by 
the water which 
comes in contact 
viiii the open air. 
The fish, by the 
movements of its 
gills, which are its 
Itmgs, causes a lai:ge 
H«:d of troui. sho^-i„, gUh quantity of watcT to 
pass through and over them. The air omtained 
in the water is absorbed into the gills of the fish. 
So, as long as the water contains air, the fish 
is able to keep its head under water. But if 
the water is covered with a sheet of ice, and does 
not come in contact with the air, the air ab- 
sorbed in the water will gradually be used up. 
Then the fish will suffocate. You may have 
seen in the spring a pond full of dead fish. 
They have been suffocated because ice entirely 
covered the water during the winter and kept 
them from coming in contact with the air. If 
there is a hole in the ice fish will seek it in great 
numbers, rising to the surface in order to get 
the ojtygen that has entered the water. Thus 
we see that fish, if kept in water from which 
the air is excluded, would be suffocated just 
as htmian beings are suffocated by putting the 
head imder water. 
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How does air enter the lungs? The air enters 
the lungs either through the mouth or through 
the nostrils. The nostrils are the natural breath- 
ing tubes or pipes and should be used for breath- 
ing at all times, except perhaps when one is 
talking or singing. Especially in sleep should 
the breathing be done through the nostrils. 

The tube or canal in each side of the nose 
is not perfectly straight. The air in passing 
through the nostrils thus comes in contact with 
the moist membranes which line them. Par- 
ticles of dust and other matter in the air are 
caught and held by the moist walls. They are 
thus prevented from entering the lungs. The 
membrane lining the inside walls of the nostrils 
is moistened by mucus and is called a mucous 
membrane. Thus the air that enters the lungs 
through the nostrils is freer from dust particles 
and is cleaner than that which enters through 
the mouth. 

The cavity of the mouth. The mouth is one 
of the most important parts of the body in 
relation to health. In the mouth are the teeth, 
by means of which the food is masticated. It 
also contains the tongue, which carries the 
nerve of taste. Without our tongues we could 
make noises, but we could not pronounce words. 
The tongue also has important f tmctions besides 
that of speech. By its aid the act of swallowing 
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is started. Then, too, the walk of the moutih 
contain the openings of the glands which secrete 
the saliva, so im- 
portant in keep- 
ing the mouth 
moist and so use- 
ftil in the chew- 
ing and swallow- 
ing of food. 

The lower 
part of the 
mouth is hinged 
near the ears and 
is movable. It 
can move up 
and down and 
sideways, thus 
aiding in the 
grinding of the 
food between 
the teeth, which 
act as upper and 
lower millstones. 
Back of the mouth are the tonsils, and farther 
down are the trachea or windpipe, through 
which the air is carried to the bronchial tubes 
and thence into the lungs, and the opening into 
the tube— the esophagus or gullet — through 
which oiu: food is conveyed to the stomach. 
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How does food enter the esophagus, and how does 
air enter the trachea? Why does not the food 
we swallow go into the lungs, and why does not 
the air go into the stomach? The answer to 
these questions is extremely simple. The upper 
part of the trachea or windpipe is called the 
larynx. The opening into the larynx is covered 
by a movable hinged lid called the epiglottis. 
When we are 
about to swallow 
food the epiglot- 
tis closes so that 
the food slides 
over the top of 
the windpipe 
without enter- 
ing. All of the 
food is thus 
carried to the 
esophagus. 

If by any ac- 
cident the epiglottis should remain open and a 
particle of food should enter the larynx, violent 
coughing would result. This is nature's effort 
to throw out the offending body. If water 
or other liquids that we are drinking should 
enter the larynx there would be similar efforts 
to get rid of them. 

The upper part of the trachea, as we have 
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learned, is called the larynx. The larynx is 
composed of a series of cartilages or flexible 
tissues midway between muscle and bone. 
Within it he the vocal cords, two strong, fibrous 
bands covered by a thin layer of mucous mem- 
brane. They are of a light yellow color, very 




elastic, and so arranged that they may be 
brought close together, or tightened or loosened, 
thus changing the tone of the sound produced. 
These changes are brought about by the numer- 
ous muscles in the larynx. If the trachea and 
bronchial tubes represent an inverted tree, then 
the larynx represents the root of the tree. It 
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is of great importance to keep the larjmx ifi a 
healthful condition if the voice is to be preserved. 

The air breathed out from the lungs causes 
the vocal cords to vibrate, thus producing 
sounds. If we had no vocal cords, or if they 
should become useless, we could not utter a 
soimd, and the tongue, teeth, and lips would 
be deprived of sound material out of which to 
make words. F the vocal cords become in- 
flamed, as in sore throat, they often become 
impaired or useless, and we are hoarse or speech- 
less as long as the inflammation continues. 

The cover of the larynx, that is, the epi- 
glottis, protects the lungs and at the same time 
prevents any foreign matter from clogging the 
vocal cords. The vocal cords are stretched 
like the strings of a violin. They vibrate as the 
air passes over them, and a sound is produced 
when these vibrations are transmitted through 
the air. If the vocal cords are short and tight 
the voice is high and shrill, tenor or soprano; if 
the vocal cords are long and loose the voice is 
low and deep, bass or contralto. 

What is choking ? Choking is the term applied 
to the condition produced when the larynx or 
trachea is closed to such a degree as to prevent 
air from passing through to the lungs. If you 
grasp your throat tightly with your fingers you 
cause the trachea to collapse. This closes the 
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passage through which the air enters the lungs. 
If you keep the trachea shut long enough yoti 
cause death by strangulation. 

If you should try to swallow a large quantity 
of food at once, so large that it would not pass 
through the esophagus, it would stick in the 
esophagus, bulging it out. As the esophagus 
lies back of the trachea, this bulging out might 
also close the trachea. In such a condition you 
would choke to death. If, on the other hand, 
the food were lodged in the esophagus in such 
a way as not to close the trachea, you might 
not choke to death for a long while, and if the 
obstruction were removed probably no harm 
would result. If the epiglottis were open and 
food should enter the trachea, the food would 
close the opening to the lungs and quickly 
cause death. In a case where speedy death is 
threatened by choking in this manner, the per- 
son should be held head down and sharp blows 
given with the palm of the hand on his back. 

The palate. The roof of the mouth is called 
the palate. It is very hard and firm in the 
front part of the mouth. Toward the back of 
the mouth it becomes soft. In the middle of 
the soft palate at the back of the mouth hangs 
a small conical fold, which swings like a pendu- 
Itim. This fold is known as the uvula. Some- 
tii — the uvula becomes so long that it hangs 
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down and touches the top of the larynx, that 
part of the trachea holding the vocal cords. 
This produces a tickling sensation which in- 
duces coughing, and it is thus often troublesome 
to public speakers. In such a case it is a simple 
matter to* seize the projecting point with forceps 
and cut off a portion of it. While this is a 
simple matter it should not be done by any but 
a competent surgeon, using sterilized apparatus 
so as to avoid every danger of infection or 
inflammation. 

The tonsils. The tonsils are two glands at 
the back of the mouth which protect the body 
against germs. When the germs are so ntimer- 
ous that the tonsils cannot destroy them all, the 
tonsils become infected, especially in children. 
It is advisable in such cases, especially when the 
tonsils are enlarged, to have them removed by 
a surgeon. 

The pharynx. Back of the mouth is the 
pharynx. This cavity extends upward back of 
the soft palate and is botmded above by the 
lower wall of the framework inclosing the brain, 
and below by the beginning of the esophagus. 
In grown persons it is about foiu: inches long. 
It is a kind of meeting place for various roads. 
The two principal roads opening into the phar- 
ynx are the mouth and the nasal passages. But 
there are other paths of very great importance 
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The right limg is divided into three parts by- 
deep clefts in the lung substances, although 
these parts are 
connected with 
each other so 
as to form one 
single organ. 
These divi- 
sions in the 
right lung are 
called the up- 
per, the middle, 
and the lower 
lobe. The right, 
lung is one or 
two inches 
shorter than 
the left lung 
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because of the 
fact that the liver lies just below the diaphragm 
on the right side and pushes the diaphragm up 
against the Itmg. 

The left lung is smaller and narrower than 
the right lung, but it is longer, and has only 
two divisions, the upper lobe and the lower lobe. 
It is a forttinate thing that the Iimgs are divided 
into lobes, or parts, by deep clefts. In pneu- 
monia, for instance, usually only one of these 
lobes is attacked. If there were no lobes in 
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the lungs an attack of pneumonia might affect 
the whole lung. The physician is always hope- 
ful of a recovery if he can confine the pneumonia 
to a single lobe. 

How does a fish breathe ? You have been told 
that any one who cuts off the air from his Itmgs 
by putting his head under water will drown. 
Now, although fish have their heads under 
water most of the time, and though the same 
oxygen that purifies your blood purifies the 
blood of the finny tribe, still they do not drown. 
How then does the fish breathe? 

The water in contact with the air absorbs 
some of the atmosphere, including all of the 
gases. Naturally the water near the surface is 
more nearly saturated with air than the water 
farther down. It is also clear that if the sur- 
face of the water is roughened by the wind, or 
splashed in any way, it comes in contact with 
greater quantities of air and absorbs more of it 
than if the surface were quiet. A fish breathes 
by drawing this absorbed air out of the water 
near the surface. 

Some of the animals that live in the water 
come to the surface to breathe above the water. 
The whale, for instance, which is not a fish, 
breathes in a great deal of air and blows it out 
again when it spouts. Some i 'nto the 

air and thus have a chancA 
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The right Itmg is divided into three parts by 
deep clefts in the lung substances, although 
these parts are 
connected with 
each other so 
as to form one 
single organ. 
These divi- 
sions in the 
right lung are 
called the up- 
per, the middle, 
and the lower 
lobe. The right 
Itong is one or 
two inches 
shorter than 
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because of the 
fact that the liver lies just below the diaphragm 
on the right side and pushes the diaphragm up 
against the lung. 

The left lung is smaller and narrower than 
the right lung, but it is longer, and has only 
two divisions, the upper lobe and the lower lobe. 
It is a fortimate thing that the lungs are divided 
into lobes, or parts, by deep clefts. In pneu- 
monia, for instance, usually only one of these 
lobes is attacked. If there "• — ■ no ^ 
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are usually very severe on a particular set 
of muscles. Unlike outdoor play they do not 
require the use of all the muscles. It must be 
remembered, too, that even in the best venti- 
lated rooms the air is not so pure as it is in the 
open. In addition to this, indoor play lacks 
the benefit that is derived from the sunlight. 




Children at play in the open air 

Games should be a part of education. Learn- 
ing to play properly is quite as important as 
learning other lessons. The most important 
thing of all is to learn the rules of health and 
make them practical by obeying them. In the 
freedom of outdoor play the lungs are filled 
with air naturally and without conscious effort 
on the part of the child. 
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Outdoor play does more good than exercises 
given for a special purpose. The mental state 
in outdoOT play favors better results than are 
possible in 
indoor play. 
Outdoor ex- 
ercise affords 
an excitement 
and an attrac- 
tivenesswhich 
can never be 
^ equaled by 
anything 
within four 
walls. On the 
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whole, then, outdoor play is greatly to be 
preferred to indoor exercise. 
How can play influence the organs within the 

thorax? All kinds of play increase the rapidity 
of the heart's action, and thus directly affect 
the organs inside the thorax. Since the blood 
runs directly from the heart into the lungs, 
whence it is to be sent back to the heart and 
then distributed throughout the body, there is 
a close relation between the action of the lungs 
and the action of the heart. As the blood 
circulation increases in activity the breathing 
becomes deeper and more frequent. The lungs 
expMid and respond at once to the increased 
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activity of the circulation. Thus all kinds of 
properly conducted play or exercises are a 
benefit to the lungs and the heart. 

In general, it may be said that exercises in 
which the arms and shoulders are used are 
especially helpful to the heart and Itmgs. The 
simple exercise of stretching both arms up over 
the head and holding them there for a short 
time may be practiced methodically. Bringing 
the arms down slowly, straight out from the 
shoulders and with fingers clinched so as to 
make the muscles tense, is also very helpful. 
The swinging of the hands backward, at first 
slowly and gently and then more vigorously 
until the backs of the hands touch, is another 
helpful exercise. The circular movement of the 
arms arotmd the shoulder as a pivot, throwing 
the head back and pressing out the throat and 
the top of the chest, is also a good exercise. 
Stooping over and touching the floor with the 
fingers without bending the knees, bending back 
as far as possible, and bending the body to 
each side gently but firmly as far as you can, 
develops the muscles of the ribs and abdomen 
and increases the ability of the organs of breath- 
ing to do their duty. In all these exercises 
deep breathing and an occasional holding of the 
breath for a few moments to expand the Itmgs 
will be of benefit. 



52 WILEY'S HEALTH SERIES 

Indoor exercise with dumb-bells is also help- 
ful and greatly strengthens the muscles of the 
shoulders, arms, and thorax. The dumb-bells 
used should be light at first, but gradually the 
weight may be increased as the strength of the 
individual permits. Swinging by the hands, 
climbing a rope with the hands and legs, and 
other exercises of like kind increase the breath- 
ing capacity. All of these exercises should be 
taken under the direction of a competent direc- 
tor, so that they may be effectual and so directed 
as to avoid harmful results. Playgrotmds of 
the right kind for the development of a good 
physique, so necessary for efficiency in later life 
work, are quite as important as good schools 
and useful employment, if not more so. 

What causes a cold? Most people think a cold 
is caused by a draft of air. If this were true 
everybody who goes outdoors, except on days 
of calm, would be in danger of taking cold. 
On the contrary, colds are nearly always pro- 
duced by remaining in an overheated room in 
a stale atmosphere. If you have become very 
warm from vigorous exercise or work, and then 
sit down to rest where it is cool, your body may 
be cooled so rapidly as to drive the blood from 
the skin and also harm the internal organs. 
Then you have caught a cold. Mere changes 
of temperattire, however sudden they may be, 
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do not cause a cold unless certain cold-causing 
microbes start to grow in the body. 

Can you catch a cold from another person? Yes, 
this is perhaps the most common way we get 
a cold. Somebody with a cold scatters the 
germs abroad and these, when breathed in, 
attack other persons, who then fall ill. 




Sneeting ii a source of danger to persons near by 

Why does not everybody who is exposed to such 
infecti(Hi fall ill? If the body is well nourished, 
if it has been supplied with pure air, if all the 
organs are in good condition and you are very 
healthy, you will be able to resist the cold-causing 
microbes. But if you are nm down, poorly nour- 
ished, or very tired, your vitality is so low that 
it will not resist the microbes, and you become ill. 

What makes a person who has a cold sneeze? 
Sneezing is a sudden contraction of the mxisf 
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which control the expelling of air from the 
Itings. By this contraction the air is forced in 
a sudden puff through the nostrils or the mouth. 
The nerve causing this action is affected by an 
irritation in the nostrils or in the throat, and 
the sudden clearing of the air passages, by 
sneezing or coughing, is nature's way of getting 
rid of the irritation. 

Is sneezing a source of danger to persons near by? 
Yes. In sneezing, the particles ejected from the 
nostrils or the mouth may be thrown to a great 
distance, and these particles may be the carriers 
of infection. Never go near a person with a cold. 
Never kiss anybody who has a cold. If you 
can avoid it, never stand near a person who 
sneezes when he has a cold. To prevent others 
from becoming infected, one vshould always hold 
a handkerchief over his mouth and nostrils when 
he sneezes. 

Should children with colds go to school? No. 
Children and grown people afflicted with colds 
should not go to school or into any public hall 
where lectures, plays, or religious services are 
carried on. Persons with colds should be kept at 
home, quarantined if necessary, until the danger 
from infection has passed. The air about a per- 
son who has a cold necessarily contains a great 
many germs thrown out by coughing and sneez- 
ing, and persons near by are in constant danger 
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of breathing the infected matter into their lungs. 

The medical inspector or teacher should stand 

at the schoolroom .. ^ ^u 

door every day 11 ii -^1 

and see that no jU ' ' 

person having a 

cold enters the 

schoolroom. 

Are there other 
places where the 
air may carry dan- 
ger of infection 
from colds? Yes, 
many. Among 
the more common ^^"y*«« "^ ^'""^ ^"^ " ^" 
places of infection may be mentioned crowded 
cars — especially in winter, when doors and 
windows are closed — chxirches, theaters, moving- 
picture shows, and public meeting places of all 
kinds where large crowds gather in a small 
space. Children and even grown people often 
contract dangerous diseases in these crowded- 
places from breathing air which carries the 
germs of colds or other diseases. 

Are colds dai^erous? No, colds in themselves 
are not ias a rule dangerous. But a person 
afflicted with a cold easily contracts a more 
serious disease; indeed, he is much more likely 
to do so than when in good health. Such 




S6 WILETS HEALTH SERIES 

diseases as the grip, diphtheria, scarlet fever, 
measles, whooping cough, smallpox, and espe- 
cially pneimionia, one of the most dreaded of 
all diseases, may follow a severe cold. 

What is good for a cold? Rest, pure air, good 
food, a soothing antiseptic sprayed into the 
nostrils and throat, and proper attention to 
the bowels are helpful in overcoming a cold. 

QUESTIONS TO HELP THE PUPIL 

1. What happens when you breathe the same air over 
and over again? 2. What are the white corpuscles and 
how can we aid them in their work? 3. What care 
should be taken to prevent tuberculosis? 4. What pre- 
cautions should we take to prevent pneumonia? 5. Why 
should we breathe through the nose and not the mouth? 
6. Why is outdoor play beneficial? 7. What should be 
the temperature in all schoolrooms? 8. What exercises 
are good for the organs of breathing? 9. What causes 
a cold? 10. May we catch a cold from other persons? 
II. What is good for a cold? 

12. What are the Itings and in what part of the trunk 
are they placed? 13. What structure of bones incloses 
them? 14. What is the trachea? What are the bronchial 
tubes? 15. To what can the lungs be compared? 
16. What is the pleura? 17. How do the ribs and the 
diaphragm move when a person breathes? 

18. Describe the heart and tell of its work. 19. 
Describe the blood's journey from the aiuicles to the 
lung cells. 20. What is the color of the blood when it 
reaches the lung cells? When it passes out? 21. What 
does the blood bring from the tissues to the lung cells? 
What does it carry back? 22. What have you now 
learned is the purpose of breathing? 23. How can we 
show that there is water in the breath? 24. How can 
you show that there is carbon dioxide in the breath? 
25. How are the lungs protected from the pressure of the 
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atmosphere? 26. What is the sternum? 27. Are the 
right and left lungs alike? 28. Can a fish breathe in 
water? Why? 29. What is the purpose of the saliva 
glands opening into the mouth? 30. What is the esoph- 
agus? 31. What is the larjnix? What keeps food from 
entering the lar5nix and the trachea? 32. What are the 
vocal cords? 33. How are sounds produced? 34. What 
would happen if food should lodge in the trachea or stick 
in the esophagus? 35. What is the palate? 36. What 
is the uvula? 37. What is the pharynx? 38. What 
opens into the pharynx besides the mouth and the 
nasal passages? 39. What are the Eustachian tubes? 
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IV. How Mosquitoes and Flies 
Endanger Health 

Are mosquitoes a menace to health? The 

restdts from the bites of some kinds of mosqui- 
toes may be very serious. The Culex or ordi- 
nary mosquito does no special harm, except 
that it raises a lump with an itching sensation 
and withdraws a drop of blood. If you were 
stung by enough mosquitoes you might die from 
loss of blood, yet the ordinary mosquito would 
not leave with you the germs of any disease. 
But in many parts of the country there is one 
species of mosquito that is especially dangerous. 
You have all heard of chills and fever. The 
common name of this disease is malaria. It was 
so called because of the mistaken supposition 
that the chills and fever are caused by bad air. 
That is what the term ''malaria*' means. But 
we know now that it is not bad air nor night 
air that causes malaria. This disease is caused 
by the bite or sting of a mosquito, not the com- 
mon kind, but a kind which is widely distributed. 
The mosquito that conveys what is called 
malaria is the Anopheles. When biting or 
stinging, the Anopheles mosquito assumes a 
position quite different from that of the C- 
To stick her bill into the back of your hz 
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Culex stands up in a decent way and bends her 
head down. The Anopheles, on the contrary, 
seems to stand on her head so 
as to give more ptmch to her 
entering bill. Then there is the 
Stegomyia, another kind of mos- 
quito which does not bother us 
except occasionally in the extreme 
southern part of our country. ^. ., , . , 

^ / The mosquito whtch 

This variety of mosquito carries causes yellow 
that dreaded disease , yellow fever. 
Neither the Anopheles nor the Stegomyia is 
dangerous in itself, but if an Anopheles stings 
a person who has malaria the germs or parasites 
of malaria are developed in this mosquito and 
are then transmitted to the next person she 
stings. The same is true of the Stegomyia. 
If she stings a person who has the yellow fever 
and then stings another person who has not the 
fever she conveys the yellow fever parasite to 
that person. In this way both malaria and 
yellow fever are spread. 

What is the proper method of protection 
against these diseases? If possible, kill the 
mosquito. If this cannot be done screen your- 
self from mosquitoes. In a country where 
mosquitoes abound, no person should sleep in a 
place where windows or sleeping rooms are not 
carefvilly screened. In the daytime you can 
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usually protect yourself from the mosquito, but 
at night you fall an easy victim to her. It does 
not cost much to put mosquito netting around 
any place where you are sleeping. The one 
who does not take this precaution is very likely 
to be stung and suffer from the consequences. 

What is the best way to get rid of mosquitoes? 
It is useless to try to kill all the mosquitoes. 
But it is easy to prevent their breeding. There 
should be no pools of water left where mosqui- 
toes can lay their eggs and 
have them hatch. If there 
are tubs or barrels of water 
standing about the house 
they shoidd be covered ■. 
If there are pools of 
water around the 
grounds these should 
be drained. If the 
swamps are 
too big to 
drain, the 
mosquitoes 
may be pre- 
vented from 
laying and „^_ . 
hatching eggs 
by pouring a Uttle petroleum or coal oil on the 
water. The coal oil spreads m a thin film over 
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the surface of the water and prevents the 
development of the mosquito eggs. Large areas, 
as in Cuba and the Panama Canal Zone, have 
been freed from mosquitoes by taking this 
precaution. 

What is good for the bite or sting of a mos- 
quito? From his personal experience, Doctor 
Howard, Chief of the Bureau of Entomology, 
says the most effective remedy is moist soap. 
Take the end of a piece of ordinary toilet 
soap, rub it gently over the puncture, and the 
irritation will soon pass away. Others enthu- 
siastically recommend household ammonia, alco- 
hol, glycerin, or peroxide. Holding the hand 
near a hot lamp chimney has also been found 
to give relief. 

What is the relation of flies to ill health? 
Flies bear *a very important relation to health. 
The fly is really the creature of filth. The eggs 
of the fly are laid in manure or filth of some kind, 
where they are hatched into maggots that 
remain in the manure tmtil they pass into their 
pupa or inclosed stage, from which they pres- 
ently come out as flies. FUes constantly visit 
every spot where manure or other filthy material 
is to be foimd. They go from the kitchen and 
dining room, where they are polluting the food, 
to the stables and outhouses to lay their eggs, 
and then back again, bringing impurities to 
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the food supplies. It is believed that typhoid 
fever, diphtheria, and other infectious disease 
germs are very commonly carried by flies. 

What is the best way to prevent flies? Clean- 
liness about the house, the outhouses, and the 




bams is the first requisite for success in the 
fight against flies. So, first of all, it is important 
to remove the filth in which the fly lays its 
eggs. It is estimated that one fly will lay one 
hundred twenty eggs. In from one to ten hours 
these eggs hatch into little white maggots. 
And within four or five days a maggot gradually 
turns into a fly. Then in about four days the 
fly is full grown and ready to start out on its 
errand of producing more flies. Thus one fly 
will, in the course of a week or ten days, produce 
one hundred twenty flies. Thus you see in a 



MOSQUITOES AND FLIES 63 

very little time one fly can boast of a million 
descendants. 

As flies cannot be entirely prevented from 
breeding, the next best thing is to keep them out 
of the house — out of sleeping rooms, kitchen, 
and dining room. This is most easily done by 
screens. The doors leading out of the house 
should have double screens, to prevent the flies 
getting in when the doors are opened. Any fly 
found in a room should be killed immediately. 
The fly swatter is the advance agent of good 
health. *'If at first you don't succeed, swat, 
swat again!" 

QUESTIONS TO HELP THE PUPIL 

I. What three kinds of mosqtdtoes are there? 2. Do 
ordinary mosquitoes carry disease ? 3 . How can we guard 
ourselves against mosquitoes? 4. How did the Americans 
fight mosquitoes in the Panama Canal Zone? 5. What 
is good for the bite of a mosquito? 6. How do flies carry 
disease? 7. What are the best ways to get rid of flies? 
8. What is a fly swatter? Why should we use it dili- 
gently? 



V. Dust in the Air 

What is it we see when a ray of sunlight enters 
a room, making a straight, shining streak? We see 

fine particles of dust which are invisible until 

lighted up by the ray of sunlight. 
Is there usually much dust in the air indoors? 

Yes, there is, and also dust in the air in most 
other places. The 
dust indoors, however, 
is more injurious than 
the dust in the air out- 
doors. One should 
live as much as pos- 
sible in the open air. 
Does sweeping make 
more dust? No, sweep- 
ing does not make dust; 
it only stirs up tiie 
dust that has gathered 
on the floor Mid sends 
it flying in the Mr 
again. 




Stirring up dust inilk a broom 



What is dust? Dust consists of particles or tiny 
bits of various substances, the particles being 
so fine and so light that when once started in 
motion they float in the air for a long time. 

If you stir up some clay in water all the large 
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particles will soon settle at the bottom, but the 
clay dust remains suspended in the water for 
many hours and even for days. In the waters 
of the Missouri River the clay dust never settles. 
They are always muddy. In like manner dust 
particles float a long time in the air. 

Can you get the dust particles out of water? Yes. 
If you mix a little lime water or a weak solu- 
tion of alum with muddy water it will become 
clear in a short time. Substances like these 
cause the fine particles of clay suspended in 
the water to come together and form larger 
particles, which sink. Just so dust particles 
cling together and then sink in the air. 

What results from the entrance of dust particles 
into the lungs? The dust particles often stick 
to the moist surface of the lung cells, causing 
irritation and injtuy. People who continually 
breathe air containing large numbers of carbon 
particles such as are present in the smoke from 
burning soft coal, often have black deposits of 
carbon in their lung tissues. Although it is not 
possible to find an atmosphere entirely free 
from dust, it is important to avoid, as much as 
possible, breathing dust-laden air. 

How does dust get into the air? Dust is sent 
into the air by moving bodies in contact with 
the stirface of the earth, especially when the 
ground is dry. A horse, wagon, or motor car 
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in motion will cause dust to rise from the 
ground. But the wind probably does more 




A dotid of dust caused by a motor car 

to keep the air full of dust than any other 
moving body. It lifts the dust from the earth's 
surface, and the harder it blows the more 
difficult it is for the particles of dust to fall to 
the groimd again. In many parts of the world, 
especially in deserts and dry regions, dust and 
sand storms are much feared. Sand storms 
and snow blizzards are much alike. In 'each 
case fine particles are carried through the air 
at a high rate of speed, so blinding the traveler 
that often he loses his way. Sand storms 
are common in the deserts, and snow blizzards 
in the northern, central, and western parts of 
the United States. 
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How may those who must breathe a very dusty 
atmospjiere protect their limgs ? People who work 
in a dusty atmosphere may protect their lungs 
by placing a moist sponge over the nose and 
mouth. In passing through the sponge the 
dust-laden air strikes the moist walls of the 
sponge cells or spaces and the dust particles 
settle and remain there. From time to time the 
sponge may be washed and then it is again ready 
for use. Threshing grain is dusty work, and 
farmers using threshing machines find wearing 
a moist sponge a great protection. Workers in 
cotton mills also find the sponge a protection 




A Mnd storm in the desert 

against the lint and dust that fill the air in 
factories and mills- 
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What care should be taken to lessen the amount 
of dust hi houses? Houses should be built with 
smooth walls. Carved or irregular walls and 
ceilings provide places where dust may gather, 
and from which it is easily brushed off and set 
in motion by opening doors and windows and 
by "dusting." There should be no projections, 
moldings, or comers where dust may gather. 
Such things as mantels, picture frames, and 
clocks should be frequently cleaned with damp 
cloths. The moisture in the cloth takes up 
thf tliiPt Hint lias collected without causing it 
t" HtHi'l NftilinK thi-ough the air in the room. 
l'*l(Kifn Mhtiuld be smooth and without cracks. 
Tlirfp whiiuld be no carpets, and rugs shotild 
bo cleaned frequently. The best broom is a 




A weaver v/earing a sponge to protect his limgs from H' 
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vacuiiin cleaner. This appliance or household 
aid takes up all dust. Even carpets are harm- 




Cleantng a rug with a vacuum cleaner 

less if frequently cleaned with a vacuiun cleaner. 
What is tiie danger from dust in the house? 
Disease germs are likely to be present in the 
dust, if there have been sick people in the house. 
The germs of tuberculosis, in particular, are 
likely to be present in house dust for some time 
if persons dieted with this disease live in or 
visit the house. The sputiun (spit) containing 
the germs dries rapidly, and the germs float in 
the air like small dust particles. When lodged 
in the cells of the lungs these dry germs, if of 
recent origin, may become active again Mid 
thus start the disease that causes more than 
one tenth of all deaths. Tuberculosis is 
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sometimes called a "house disease." If every- 
body lived out of doors there would be very 
little tuberculosis. 

Are the germs of tuberculosis sfpread about in 
any other way than through the air? Yes, tuber- 
culosis germs are spread about in many different 
ways. The infection may come from direct 
contact, as in drinking from a cup that has 
been used by some one suffering from the 
disease. It may also be caused by eating food 
from dishes which have just been used by con- 
stunptives, or by drinking the milk of tubercu- 
lous cows. A person may also get tuberculosis 
from eating the unsterilized meats of tubercu- 
lous or infected animals, especially cattle and 
hogs. These are but a few of the things which 
cause infection. 

How can we be protected from these dangers? 

We can best protect ourselves by spending as 

much time as pc->ssible in the open air. While 

disease gemis may l>e present in the air currents 

out of doors, because consumptives have been 

spitting in the street or for other reasons, the 

danger of inhaling these germs is comparatively 

slight because of the great ^quantity of air in 

which they are carried. On the other hand, 

the air indoors is breathed over and over again, 

ritirl even if there were but a few dangerous 

fjrnm \n the room, the chance of breathing 
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them in is very great. In addition to spending 
as much time as possible outdoors during the 
day, a good way to prevent this disease is to 
sleep on a porch at night. Children especially 
should sleep in the open, for it is often in infancy 
and childhood that this disease takes hold. The 




1 the open a 



germs that develop into tuberculosis in persons 
who have reached twenty-five or thirty years 
of ^e often enter the lungs during childhood, 
and their presence is not discovered for many 
years. People who live and sleep indoors, in 
rooms that are poorly ventilated, offer the most 
favorable conditions for the development of 
the disease. 
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Is there any danger in sleeping out of doors? 

As a rule, there is none whatever. In pleasant 
weather one may sleep on the ground with an 
oilcloth blanket under him and a blanket over 
him. If it rains he should, of course, have some 
kind of protection, such as an oilcloth covering, 
to keep him dry. People who live out of doors, 
play out of doors, and sleep out of doors rarely 
have colds or tuberculosis or diseases of the 
throat. 

QUESTIONS TO HELP THE PUPIL 

I. Is there much dust in the air everywhere? 2. Why 
should we live as much as possible in the open air? 
3. What is dust? 4. Do dust particles remain in the 
lungs? What is the result? 5. What is the cause of 
dust in the air? 6. How should persons working in 
a dusty atmosphere protect their lungs? 7. What care 
should be taken to diminish the amount of dust in the 
house ? 8 . What is the danger of dust ? 9 . What is tuber- 
culosis sometimes called? 10. In what other ways than 
through the air are the germs of tuberculosis carried 
about? II. What is the best way to protect ourselves 
from these dangers? 12. How can we protect ourselves 
from the weather when sleeping out of doors? 



VI. A Study of Ventilation 

What is ventilation? *' Ventilation " is the 
term applied to the circulation of fresh air 
through rooms in which people live, sleep, and 
congregate. In a well-ventilated room the air 
is so frequently or continuously changed as to 
prevent it from becoming stale or contaminated 
and a danger to health. 

Why is ventilation necessary? Air at rest be- 
comes stagnant in the same way that water at 
rest becomes stagnant. So it is desirable to 
keep it in constant motion. This may be done 
either by mechanical means — as, for instance, 
by an electric fan — or else by taking advantage 
of the tendency of heated air to rise and thus 
cause movements of the whole air mass. 

Air confined in a room is usually of a different 
temperature from that of the air out of doors. 
It may be warmer or colder. As a rule, air 
indoors tends to be warmer than outdoor air. 
Thus, if a flue opens into the room, the tend- 
ency of the confined air is to pass up that 
flue. Then air of a different character will 
enter through various openings, such as the 
cracks under the doors and arouiid the win- 
dows, or other ventilating spaces, and take 
the place of the air that has passed up the 
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flue. If there is a chimney and fireplace in the 
r(H>m the chimney itself becomes a ventilating 
sh;ift through which the warm air escapes. 

ICntoring a room in a building which has been 
ki^pt tightly closed, you at once notice the 
<lilTi*nMico between the stagnant air of that 
rtM)in (ind the air in rooms where the doors 
mihI windows are open at all times and the 
Mir is kept in constant motion. Thus we see 
the* lir;;!. j)rinciple of ventilation is to prevent 
\\\r ;iir from becoming stagnant. 

How does the air become contaminated? In a 
room tij'.liMy closed, which has in it no source 
of <'ojii.;imin.'ition, air would not change in 
cli/ir/K'tcr (*v(Mi if it became stagnant. But 
ill living rooms, or in rooms where people 
hirrp iiv congregate, the air is constantly 
iifcjnl in linvithing. We have learned that the 
i\\\ will* li iM cxpdled from the Itmgs is of a 
di/tuinl iIimi/m'Ut from that which is taken 
jjjio I III: Imii^q. Now if we regard the air that 
it\i\i\'r. I III- liMij/f; /IS pure, then the air that is 
<:>|/«IIm1 \^n\\\ \\\r lungs is impure. This im- 
puji: i«n \i\m\\\rt\ from the Itmgs mixes with 
\\ii' pHo: fill In \\\r room and gradually the 
wljoli; jnuhh ii\ air about us becomes impure 
or uiidiran. 

'I'he smaller Umi room space or the greater 
the number of peoples gathered therein, the more 
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rapidly will the air become imptire or harmftil. 

If gas jets or oil lamps are btimed in a room 
a similar change takes place in the air. The 
flame of the lamp or the gas is fed by the air. 
The air that is used by the flame may be 
regarded as pure, but the air that comes away 
from the flame is impure. Moreover, if there 
are living beings in the room they are constantly 
throwing off impurities into the air. 

Thus the air in a confined space where living 
bodies are present, or where oil lamps or gas 
jets are burning, and where there is no pro- 
vision for a rapid change of the air, becomes 
continually more and more impure. Also, if 
cooking is done in a living room, impurities 
rising from the foods being cooked tend to add 
to the impurities in the surrounding air. In 
order to secure the best conditions of health, 
the air in living rooms must be frequently and 
systematically changed. 

What are the best methods of changing the air in 
a room? The influence of fireplaces and chim- 
ney flues and of cracks under doors and about 
windows has already been explained. Though 
not intended for that purpose, all these open- 
ings promote ventilation. In some dwellings 
and public assembly halls, however, apparatus 
is especially inwStalled for ventilating ptirposes. 
Ventilating flues are placed in the walls when 
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the buildings are constructed. The size of 
the opening into the rooms may usually be 
adjusted by me- 
' chanical means, 
according to the 
needs of the space 
to be purified. 
These openings 
are generally 
called "registers." 
They may admit 
warm air or cold 
air, or they may 
lead off the im- 

Forcing impure air out toith regisla-j ^^^ ^^ 

Ventilation is best regulated when mechanical 
ventilating appliances are used. Ventilating 
by mechanical means generally follows two 
methods: One method is to force fresh air 
through pipes into a room by machinery in- 
stalled for that purpose, thus forcing the same 
volume of air out of the room. The other 
method is so to connect the ventilating flues 
with a suction fan as to draw or suck the foul 
air away. The ventilating machinery may be 
so arranged as to regialate the temperature also, 
by heating or cooling the air that is forced into 
the room. 

Where no mechanical ventilators are installed 
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the doors and windows may serve. If the win- 
dow is opened from the bottom, a plate of glass 
or a board should 
be used as a screen, 
in order to direct 
the air upward 
into the room and 
not allow it to 
flow straight in at 
the bottom. If 
two windows are 
used for ventilat- 
ing ptuposes one 
shotild be opened 
at the bottom and 
the other at the 
top. Wire screens 
covered with 
cheesecloth placed 
in open windows 
are an excellent 
means of securing 
ventilation. 

QUESTIONS TO HELP THE PUPIL 
I. What does the term "ventilation " mean ? 2. When 
is a room well ventilated? 3. Why is it necessary to change 
the air in living rooms ? 4. Why is a burning lamp or gas 
jet in a sleeping room undesirable? 5' What is a "regis- 
ter"? 6. What method are used in mechanical ventila- 
ti<m? 7. Howshouldvrindows be opened for ventilation? 




VII. A Study of Temperature 

What is the most desirable temperature in a 
room? The temper attire in a room in which 
work of any kind is carried on should not exceed 
sixty-eight degrees. This is the most favorable 
temperattire for the best results and the highest 
efficiency of the worker. 

When the temperature out of doors is below 
sixty-eight degrees the temperature indoors is 
kept up by means of fireplaces, stoves, furnaces, 
hot-water pipes, steam pipes, or by electric 
heating. All of these methods are good if 
properly regulated. 

When the atmosphere outside is warmer than 
sixty-eight degrees there is no method in general 
use for reducing the temperature. The tem- 
perature may be reduced indirectly, however, 
by means of awnings which shield the room 
from the heat of the sun and thus tend to keep 
it comparatively cool. In some public halls 
artificial refrigeration is practiced. Air that 
has been cooled by passing over ice or over 
pipes filled with cold brine is forced into the 
room by means of ventilating appliances. This 
adds much to the comfort of the people in the 
hall, but the process is expensive and so it is 
not often used. Only wealthy people can 
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afford a machine of this kind in their homes. 
In other words, it really costs much more to 
cool the air in stimmer, with the appliances 
that are now available, than it does to warm 
it in winter. 

However, so far as comfort is concerned, it 
is much more important to heat cold air than 
it is to cool hot air. If the temperature does 
not go above eighty-five or ninety degrees, 
worrying over hot weather causes far more 
discomfort than the hot weather. A natural 
temperature of from seventy to eighty or even 
eighty-five degrees causes no great discomfort 
to most persons. On the other hand, should 
the temperature of a living room fall to fifty or 
forty-five degrees, imless the people in the room 
are wearing very heavy outdoor clothing or are 
tucked in bed under warm blankets and quilts, 
they are extremely uncomfortable. 

The evils of overheating. One of the common 
evils in the United States in cold weather is 
overheating. This custom prevails everywhere 
— in private houses, in schoolrooms, in churches, 
in public offices and theaters, in railway cars 
and street cars, and in fact everyivhere that 
people gather. It is not unusual to find the 
temperature of a living room during the winter 
much above seventy degrees, and even as high 
as seventy-five and eighty degrees. This is 
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true also of schoolrooms, public halls, theaters, 
and offices. Sometimes in railway cars, espe- 
cially in sleeping coaches, it is higher even 
than this. 

Within the last few years there has * been 
much improvement in this direction, although 
the evils of overheating are still common. A 
person is not only imcomfortable in an over- 
heated room, but is in constant danger. Going 
out of doors into the cold air, he quickly be- 
comes chilled and in that condition is an easy 
victim of colds, sore throat, bronchitis, and 
pnetunonia. If the temperature in our rooms 
during the winter were never higher than sixty- 
eight degrees, there would be much less suffer- 
ing from such diseases. 

Why is the temperature kept so high? The prac- 
tice of overheating is due to the mistaken notion 
that when indoors we should be very warm, 
especially if the cold outside is severe. The 
practice of keeping rooms too warm is strongly 
established. Many people would object to a 
temperature indoors as low as sixty-eight de- 
grees. When there is more than one person 
in a room, as there usually is, they cannot 
always agree as to the most desirable tempera- 
ture* One person wants a temperature of 
sixty-eight degrees, another of seventy, while 
others are not content with less than seventy-five 
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or eighty degrees. If there is no established 
regulation, the one who wants the most heat 
usually gets it. 

In public buildings, schools, theaters, public 
halls, churches, street cars, railway cars, and 
similar places, the temperature should be regu- 
lated according to a fixed rule. The general 
public, moreover, should be taught to avoid 
the dangers of overheated rooms in th? home. 
The living room should never be heated to a 
temperature of eighty degrees. But many 
mothers have never been so taught. 

When the air out of doors is warmer than 
sixty-eight degreed, as it is sometimes early in 
spring and nearly always all through stimmer 
and a part of autumn, the windows should be 
opened wide, and also the doors, if that will 
help to let the breezes blow through the room. 
When the air is continually changed in that way 
it is surprising how easily we can bear a tem- 
perature above sixty-eight degrees. Anyway, 
a temperature that is high because of natural 
conditions, as it is in summer, does not threaten 
health. The air is pure, it is constantly changed, 
and it is not contaminated by the breath of 
people. 

What are the chief obstacles to perfect venti- 
lation? The first obstacle is ignorance of 
the principles on w^'"^ ventilation is b^^<^^\ 
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second, the difficulties and the expense of 
changing the air in living rooms dtiring the 
winter when the cold is intense. It is evident, 
therefore, that many of the evils resulting from 
poor ventilation, especially when they are due 
to cold weather, will continue for a long time 
without effective remedy. In short, one of 
the principal difficulties is the cold of winter. 
When ;t is cold many people think they cannot 
afford to open the windows in their living 
rooms, and frequently fail to do so in their bed- 
rooms, much to their own discomfort and injury. 

What should be the temperature in a bedroom? 
The temperature in a sleeping room should- be 
much lower than that in a living room. In 
fact, the temperature in a sleeping room, except 
in very cold weather, should be the same as that 
out of doors. The windows and even the doors 
should be left wide open. Sleeping rooms, more- 
over, should never be heated by artificial means 
except in cases of extreme cold in high northern 
latitudes. Instead, there should be enough bed 
covering to keep the sleeper warm. 

The bed should not be in the living room. 
Unfortunately, very poor people cannot always 
have both a living room and a bedroom. But 
wherever it is possible the bedroom should be 
separate from the living room, and it should 
not be heated above sixty degrees by artificial 
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means. The outdoor sleeping room or the 
sleeping porch is the ideal place to sleep, though 
it is not possible for everybody to have one. 

When the children now growing up have 
learned the fundamental principles of ventila- 
tion, and know what the proper temperature 
of the air should be, a great change will take 
place in the homes of our people. 

Why is air in motion more agreeable than air 
not in motion? Every one has notic'ed that 
when the air is motionless the high temperature 
of a summer day seems harder to bear than if 
a breeze is blowing, no matter how lightly. 
But the air in motion is not really cooler. It 
is the constant change in the particles of air 
that come in contact with the body that makes 
a person feel refreshed. In all living rooms and 
sleeping rooms it is important to keep the air 
in gentle motion, either by the natural process 
of ventilation or, in very warm weather, by 
means of an electric fan when available. 

QUESTIONS TO HELP THE PUPIL 

I. What has proved to be the most desirable tem- 
perature in a room where work is carried on ? 2 . By what 
different appliances may a room be heated in winter? 
3. How may a room be kept cool? 4. What is the danger 
of keeping a high temperature in living rooms in winter? 

5. What should be the temperature in a sleeping room? 

6. Where is the ideal place to sleep? 7. Is air in motion 
really cooler than air at rest? 



VIII. The Circulation 

What is meant when we say that the blood cir- 
culates? In the human body the blood is in 
constant motion. This motion is produced by 
the action of the heart. The tubes through 
which the blood passes have been given three 
different names in different parts of their 
course. ' Those that convey the blood from 
the heart are called arteries. Those that bring 
it back are veins. Between the two are the 
capillaries, which are simply a very fine net- 
work of branches uniting veins and arteries. 
Altogether these blood vessels make a closed, 
branched sack, connected with the heart, which 
is in about the center of the circulatory system. 
Through the heart, arteries, capillaries, and 
veins the blood is continually circling throughout 
the entire body. The structure of the three 
groups of blood vessels is similar, but the arteries 
are largest; they also have thicker and more 
elastic walls. The veins have little valves or 
pockets on the inner sides of the walls to keep 
the blood from flowing backwards. The capil- 
lary walls are extremely thin. 

This journey of the blood, from the heart 
over the whole body and back to the heart, is 
called the greater, or systemic, circulation. The 
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passing of blood to the lungs and back to the 
heart is the lesser, or pulmonary, circulation. 

-Pulmonary 




What is the use of blood? The blood is the 
vital cturent that carries food particles to all 
the tissues of the body, each tissue selecting 
what it requires or needs. One tissue takes up 
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material to build bone, another selects material 
for muscle, a third takes up material to build 
the hair, a fourth to form the skin, and so on. 
All of these food materials are taken from the 
blood stream. The blood also carries particles 
of oxygen to the various tissues. It takes 
waste material away from the tissues, and 
carries it to those organs in the body whose 
fimction it is to separate and remove it from 
the body. These organs, chiefly the skin, lungs, 
and kidneys, are called the excretory organs. 

The blood also brings the carbon dioxide, 
which is produced by burning food and tissues, 
and water back to the Itings. There a large 
part of the water and some of the carbon 
dioxide leave the blood by passing into the air 
through the thin membranes of the small cells 
in the lungs. At the same time oxygen enters 
the blood. 

What is true of the htiman being is also true 
of all animals that have blood. All the higher 
animals have a similar system of circulation, and 
for the same purpose, with only such variations 
as the different conditions in which they live 
have brought about. Without this circulation 
through the body, life would be impossible. 
Anything that impedes or prevents the circula- 
tion of the blood causes speedy death. 

The red particles of the blood are minute 



THE CIRCULATION 



87 



disk-like cells, called corpuscles. They carry 
the oxygen. They play very important r61es 
in nourishing and vitalizing the body. The red 
particles may thus be regarded as the most 
important constituent of the blood. 

Are there any other particles in the blood ? Yes, 
there is a very important family of particles in 





Red corpuscles White corpuscles 

the blood, known as the white corpuscles. These 
are somewhat larger than the red corpuscles, 
and much less regular in shape. For a long 
time their particular function was unknown. 
You have already learned that these white par- 
ticles are of extreme importance. For they are 
what may be called the policemen, or sentinels 
of the body. They attack any invading germ 
which might cause illness, and drive it away 
or take its life. For this reason the white 
corpuscles are called phagocytes or '*cell eaters." 
If the body is well nourished the white cells 
are vigorous and nimierous, and able to destroy 
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harmful organisms. If the body is starved or 
otherwise weakened the white corpuscles are less 
numerous and less active. The disease-bearing 
organisms then escape destruction, fasten them- 
selves on the organs of the body, and produce 
the various contagious and epiden^iic diseases 
from which we suffer. Tuberculosis, diph- 
theria, measles, smallpox, typhoid fever, and 
pneumonia are types of such diseases. Hence 
the importance of having the blood sound, 
healthy, and vigorous. 

These germ diseases affect the ptdse, which 
shares in all the variations of the heart's action, 
since it is only the beating of an artery. Hence 
the doctor always studies the pulse. 

QUESTIONS TO HELP THE PUPIL 

I. What is meant by the "circulation'* of the blood? 
2. What three groups of blood vessels help the blood to 
circulate? 3. Describe each group. 4. What are the 
systemic and pulmonary circulations? 5. Describe the 
work of the blood. 6. Name the excretory organs and 
show how they help to complete the work begun by the 
blood. 7. What are blood corpuscles ? 8, \^at is their 
use? 9. How does the work of the white corpuscles 
differ from that of the red corpuscles ? 10. How can we 
assist these little helpers of ours to do good work? 

11. If we do not take good care of them what happens ? 

12. What is the pulse? 13. How does the pulse help 
the doctor? 




IX. A Study of Combustion 

What are the relations of air and fire? There 
can be no fire, as it is commonly imderstood, 
without air. When we strike a match for the 
purpose of starting a fire, the friction causes 
enough heat to ignite or light the phosphorus on 
the match, a substance which takes fire easily. 
The large quantity of oxygen close to 
the phosphorus on the head of the 
match is liberated, the phosphorus 
bums, and the fire is commimicated 
to the wooden stem. When the 
wood of the match begins to bum, 
however, the flame does not get its 
oxygen from the wood. It must 
draw its oxygen from the sturoimd- 
ing air. Thus, after 
the flame is started 
by friction it con- 
tinues to bum by 
taking oxygen from ^ ^*^*^^ ^^* 

the air. As the little particles of oxygen in the 
air rush into the flame and unite with the wood, 
sufficient heat is* generated to start a more rapid 
combustion, and this burning will continue 
until the flame is extinguished or tmtil all the 
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combustible matter in the wood has been burned 
up and only a Httle carbon remains. 

How does coal bum? Coal bums in exactly 
the same way as wood. But as a rule more 
heat is required to ignite coal than to ignite 
wood. The coal fire, therefore, must have more 
kindling before it ignites, though the principle 
is exactly the same in both cases. The little 




A charcoal fur 

particles of oxygen in the air umte with the coal 
at a high temperature. This produces addi- 
tional heat, and thus the combustion is trans- 
mitted from particle to particle until all has been 
consumed. Burning is a chemical process. 

What is the element in wood and coal that helps 
to make the flame and the heat? When wood and 
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coal are burned, oxygen unites with a substance 
called carbon. You are familiar with carbon 
in many of its forms. When your lamp smokes 
it turns the chimney black with a coating of 
carbon. Carbon is present in large quantities 
in coal. It is also present in charcoal, a material 
produced by biuning wood and limiting the 
amount of oxygen so that the wood will not 
be entirely consumed. A diamond is pure 




crystallized carbon. So-called "lead" pencils 
are made of graphite or "writing stone," which 
is another form of carbon. 

What substances are produced when wood and 
coal are burned? The burning of wood, coal, 
gas, and oil produces practically the same sub- 
stances as are created by the burning of foods 
and tissues in the body. The gases that are 
formed consist principally of carbon dioxide. 
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and water. The oxygen in the air unites with 
the carbon and hydrogen in these variotis 
materials — wood, coal, food, and body tissues 
— and carbon dioxide and water are the results 
of the combustion. 

Thus the principal products of combustion, 
whether in a fireplace, in a stove, in a furnace, 
in a lamp, in an engine, in an automobile, or in 
the htmian body, are carbon dioxide and water. 
The water is gaseous at the time of its produc- 
tion, because of the high temperature, but when 
it passes into the air it readily cools and, if the 
air is nearly saturated with it, fogs and drops 
of water will form. The carbon dioxide passes 
into the air just as it does from the Itmgs, and 
immediately mixes with the air. The amotmt 
of this gas present in open air is not great. 
The proportion of carbon dioxide in the air is ' 
about four parts in ten thousand, and remains 
almost the same, except in the neighborhood of 
large cities and factories. 

QUESTIONS TO HELP THE PUPIL 

I. Can there be fire without air? 2. What gas present 
in the air is necessary for combustion? 3. What gases 
are formed by burning? 4. What is the proportion of 
carbon dioxide in the air? 

5. What gases pass out of the lungs in breathing? 
6. What then is the process that goes on in the blood and 
in the tissues of the body? 



X. The Temperature of the Body 

What is the relation of the heat of the body to 
health? The temperature or heat of the human 
body when in a state of health is practically 
imchanging. It is about ninety-eight and a half 
degrees. The heat of the body is maintained by 
the union of the oxygen in the air which enters 
the body by way of the Itmgs with combiastible 
matters — the foods and tissues — in the blood 
and in the 




We usually think of fire in coimection with 
a stove or a fireplace or a furnace. But the 
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flameless fires which warm the human body are 
in the blood and in the minute blood vessels or 
capillaries of the body. 

Although the lungs are the organs which take 
up oxygen, the combustion which heats the body 
does not take place in the lungs. The limgs 
simply provide a means of starting the oxygen 




An open fireplace 

taken up from the air on its way to the variotis 
parts of the body where the biuTiing takes place. 
The fires that bum in the body have no visible 
signs of flame or fuel. The lungs produce heat 
only in proportion to their weight compared to 
the rest of the body. 

How is the heat of the body kept constant and 
normal? The normal temperature of the body 
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is about ninety-eight and a half degrees. This 
is the temperature at which the functions of 
human life are carried on to best advantage. 
If the temperature rises above that point we 
have a fever; if it falls below it we are at the 
point of collapse. Thus nature must keep the 
body at a constant, even temperature, and this 
is accomplished by various means. 

In most parts of the world and at almost all 
hours of the day the body is warmer than the 
air. Therefore heat is constantly passing from 
the body to the air. Thus radiation from 
the surface of the body disposes of part of the 
excess heat in the body. 

Large quantities of heat are also carried out 
of the body in the air breathed out of the 
lungs. The air enters the lungs, say at a tem- 
perature of sixty-eight degrees. It leaves the 
lungs at a temperature of about ninety-eight 
and a half degrees. Thus a large quantity of 
heat leaves the body by way of the lungs. 

The pores of the skin, also, are constantly 
exuding or discharging water known as perspi- 
ration or sweat. This water also carries off a 
large quantity of heat. As it comes to the 
surface of the body it evaporates, absorbing a 
great deal of heat and thus cooling the surface 
of the body. The drier the atmosphere, the 
more rapidly the water evaporates. In very 
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dry climates temperatures of one htmdred ten 
or one htmdred fifteen in the shade are endured 
without much discomfort because the rapid 
evaporation of the sweat keeps the surface of 
the body cool. When we work veiy hard, or the 
air is very warm or is saturated with the vapor 
of water, the sweat gathers in drops and often 
runs off the body like raindrops from the clouds. 

Thus the Itmgs and the skin play almost 
equal parts in providing for the distribution and 
sending out into surrounding space of the surplus 
heat caused by the regular activities of life. 

And while nature bums a great deal more 
material than is necessary to keep the body 
warm enough, it has so arranged matters that 
the inner temperature remains practically the 
same all the time. The activity of all the organs 
thus remains normal, and health is maintained. 

Other factors must also be considered in 
this connection. The building of houses, the 
wearing of clothing, and the custom of heating 
the air in which we live, all tend to maintain 
an even temperature in the body. 

What rule should govern the wearing of clothing? 
For the purpose of keeping the body warm, 
cloihiuK should be adapted to the season of the 
yoar. Heavier garments should be worn in cold 
weutJuir, tind lighter clothing in warm weather. 
Clothingi however, should always be as light 
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as possible, though heavy enough to secure 
the desired result. Too much clothing is very 




Boys weanng heavy and bght-wetght dolhtng 

injurious, especially to children. Too much 
clothing hinders the work of grown people, 
reduces efficiency, and in order to get rid of 
the excess of temperature throws upon the ex- 
cretory or expelling organs of the body a larger 
burden than they ought to bear. 

In very cold weather, if you must remain 
indoors most of the time, it is wise not to 
wear too heavy imderclothing. It is far better 
to have extra wraps, overcoats, and cloaks to 
put on when you go out and to lay aside when 
you again go indoors. In most houses the tem- 
perature in winter is kept as high as, and some- 
times higher than, in siunmer. Although the 
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temperature of the living room shotild be kept 
practically at sixty-eight degrees, it is a very 
common thing to have it much higher, espe- 
cially in schoolrooms, public halls, and churches, 
as well as in offices. A great many people spend 
their winters in rooms heated to above seventy 
degrees and sometimes as high even as eighty 
degrees. At the same time they wear heavy 
winter clothing. Such practices cause serious 
injury to health. 

It is better not to wear heavy tmderclothing, 
even in winter. If you go out of doors and are 
not engaged in active work, overcoats and cloaks 
and wraps will keep you warm. If you are 
engaged in active work out of doors, you will 
not need nearly so much clothing, and as it is 
usually necessary to go indoors from time to 
time, heavy clothing is a btirden. Thus it is a 
mistake to wear heavy underclothing in winter. 
The danger is especially great in the spring, 
when the heavy clothing is changed for lighter 
and the weather suddenly becomes cold again. 
In order to avoid this danger the safest plan is 
to wear as little clothing as you can to protect 
you from the cold. 

In what other ways may we control the heat 
of the body? The character of the food we 
eat is highly important in this connection, 
'^^is point is treated fully in Book Two of the 
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Series. It is sufficient now to say that the fats, 
especially, are the heating foods. A certain 
quantity of fat produces as much heat, when 
burned in the body, as two and a quarter times 
that quantity of sugar or starch, and more than 
twice as much heat as the same weight of a 
nitrogenous body, such as lean meat, the white 
of an egg, or casein of milk. In cold weather, 
the^pfore, we should eat more fat and in warm 
weather less fat. Meats and oils, the foods 
that contain fat, while splendid foods for win- 
ter, should be eaten only in sniall quantities in 
stimmer. The importance of thus controlling 
the temperature is not fully appreciated by 
most persons. 

What causes a fever? A disordered condition 
of the body causes a more rapid burning up of 
materials in the body than a normal state of 
health. The result is an amoimt of heat which 
cannot be controlled or expelled rapidly enough 
to prevent a rise of temperature, and we have 
what we call a fever. 

The fact that we have a fever always indicates 
some disordered condition of the body which 
may or may not be of a serious character. A 
rise of temperature of even one degree is the 
signal that the body has passed from a state 
of health to a state of ill health. It is true that 
in a state of health the normal temperature may 
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vary almost as mrxch as ome degree during the 
day, there bemg daily vanations, as well as 
variatioEDS at Icaager intervals. There is always 
a sli^t increase in temperattire after violent 
exercise or after eating a hearty meal, or per- 
haps as the result of some undue excitement. 
Such increases, however, are not suflBcient to 
cause disorder in the functions of the organs, 
and do no harm. 

As a rule, nature's first signal that something 
is wrong is a variation in the heat of the body. 
On a railway train, when the oil is not properly 
transmitted to the axle, we have a hot box. 
In other words, the car axle has a fever. 

How Ingfi does the temperature rise in case of 
sickness? In a Ught fever the temperature of 
the body is from one to two degrees higher 
than normal. When the fever is severe the 
temperature reaches one hundred three or one 
hundred four degrees, or four and a half to 
five and a half degrees higher than normal. If 
the temperature rises above one hundred five 
degrees it is an indication that the patient is in 
a very serious condition. In very severe cases 
of fever, as in typhoid, the temperature some- 
times reaches one htmdred five and even one 
htmdred six degrees, and yet the patient will 
recover. Such high temperatures, however, are 
usually a sign of approaching death. 
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How may the temperature of the body be meas- 
ured? The temperature of a sick person is 
measured by means of an instrument known as a 
clinical thermometer. The clinical ther- 
mometer is a small, carefully constructed 
thermometer, so adjusted as to register 
temperatures from ninety to one hundred 
ten degrees. Generally the bulb of the 
thermometer is placed under the tongue 
and the mouth is tightly closed. The 
clinical thermometer is so delicately ad- M^i 
justed that within one or two minutes 
after it is placed in the mouth it will 
register accurately the maximum temper- 
ature of the mouth. The column of 
mercury is also so adjusted that it will 
remain at the highest point. Thus it 
may be read at leistH^e, and an accurate 
record secured. 

What are some of the principal evils of ^^iJ^ 
overheating? Overheating, if it is not ex- numeter 
cessive, does not as a rule produce any great in- 
crease of temperature in the body, for the reason 
that the healthy body is able to eliminate the ex- 
cessive heat. Overheating and too much cloth- 
ing are common causes of ill health and suffering. 
Children and especially infants are injured, for 
the tendency of careful mothers is to btmdle 
them up with entirely too much clothing. While 
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it is true that an infant should be carefully 
protected from the cold in the first days of its 
life, it is soon strong enough to bear a cool 
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atmosphere without a large amotint of wraps. 

There should be only enough bed clothing to 
keep a person warm. If his digestive functions 
are in good condition a healthy person can 
sleep comfortably in a very low temperature 
without a large quantity of bed clothing. At 
certain times in northern climates the tem- 
perature falls very low. Then we need more 
clothing for outdoor use and for the bed. 

Mothers should never wrap warm clothing 
around the necks of their children. The per- 
son who wears fur collars, comforters, and 
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things around the neck catches cold very easily. 
The health of the child should never be sacrificed 
to prevailing styles, if these require such things. 
Children's clothing should be so made as to 
leave the neck bare. In this way they are much 
more likely to go through the winter without 
colds. 

The keeping of an even temperature in the 
body is one of the fimdamental conditions of 
health. If we desire to aid nature we must 
be careful in regard to our eating, in regard to 
the temperature of the rooms in which we live 
and of those in which we work, and in regard 
to the kind and amotmt of clothing we wear. 

QUESTIONS TO HELP THE PUPIL 

I. What is the temperature of the body when in a 
state of health? 2. How is the heat of the body main- 
tained? 3. What is the difference between combustion 
in the body and a real fire? 4. How does the body get 
rid of excess heat? 5. How do the limgs send off the 
heat? 6. How do the pores of the skin keep the body 
cool? When are the pores most active? 7. What rule 
should be observed in the wearing of clothing? 8. What 
is the effect of too heavy clothing? 9. Does the kind of 
food we eat influence the heat of the body? 10. What 
is a heating food? 11. When should we eat less fat? 

12. Does the temperature of the body change in sickness? 

13. If the temperature rises what do we say the person 
has? 14. How high may the temperature rise in case of 
fever? 15. How may the temperature be measured? 

16. What is one of the fundamental conditions of health? 

17. Of what things must we be careful in order to keep 
an even temperature in the body? 



XL The Skin and Its Functions 

What are the functions of the skin? The skin 
is the protective covering of the body. It is an 
important organ of the body. It plays a leading 
part in the maintenance of an even temperature 
in the body. It serves to protect the more 
tender tissues lying under it, and to take care 
of certain excretions or waste products which 
are necessary to health and life. 

One of the chief functions of the skin is to 
give us the sense of touch. Inntimerable 
nerves or nervelets connected with the larger 
nerves and the nerve centers of the body end 
in the skin. We feel through the skin. The 
nerves in the skin carry the sensation of touch 
to the nerve centers and to the brain. We 
can tell by touch whether things are hard or 
soft, hot or cold. Thus to a great extent it 
is through the skin that we become acquainted 
with the outside world. Blind people, through 
their sense of touch, read with their fingers. 

What is the structure of the skin? The outer 
layer of the skin is called the cuticle or epidermis. 
This tough, outer layer is constantly being 
rubbed off, while materials for a new outer 
layer form tmder it. The cuticle carries neither 
nerve filaments nor blood vessels ; hence it may 

104 



THE SKIN AND ITS FUNCTIONS 105 

be removed without pain and without causing 
any blood to flow. 

If any part of the cuticle is rubbed continu- 
ally, it grows more rapidly and becomes hard 
and thick. If you examine the hands of a man 
who does rough work, you will find the skin 
comparatively hard, tough, and thick. The 
cuticle on the sole of the foot is much thicker 
and harder than it is on the top of the foot. 
When boys go barefoot the cuticle on the soles 
of their feet thickens and hardens. If a person 
wears tight or ill-fitting shoes that rub on the 
skin over a joint, the cuticle becomes thickened 
and hardened and the result is what is called a 
com. This hardening of the skin is nature's 
effort to give added protection to the parts that 
are being rubbed. 

Underneath the cuticle is the cutis vera or true 
skin. On the surface of the true skin are spread 
the little projections which hold the terminals 
of the sensory nerves or the nerves by which 
one feels. Here also are the sweat glands, the 
roots of the hair, and the oil or fat glands. In 
addition to the protection which the skin pro- 
vides as a covering for the body, other means 
of protection are provided by nature — for in- 
stance, the hair, and the nails on the fingers 
and toes. The nails and the hair are really 
skin tissues with special modifications according 
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to the needs of the body. There is no better 
protection for the head from the heat of the 
sun and the 
cold of the 
winter than a 
thick cover- 
ing of hair. 

The skin 
of the whole 
body is cov- 
ered with 
hairs. They 
are usually 
very small, 
but they can 
easily be seen 
either with 
the naked eye 
or by means of a magnifying glass. Each hair 
grows up through the skin much as a seed grows 
up through the soil. The hair does not conduct 
heat or cold, and therefore a covering of hair 
or fur is one of the best protections against 
changes of temperatiu-e. Animals that live in 
cold climates have heavy fur. This fur is a 
protection against both the heat of the sun in 
summer and the cold of winter. 

How does the skin perform the function of regu- 
lating temperature? We have already learned 
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that the heat of the body is influenced not only 
by the thick covering the skin provides but also 
by the sweat glands in the skin. The sweat 
glands eject certain watery secretions from the 
body. But sweat is not pure water. Sweat 
contains other substances in solution, among 
them considerable quantities of common salt. 
Sweat glands are present in all parts of the 
true skin, though not in the cuticle. They 
are usually surrounded by particles of fat. 
This fat keeps the sweat glands pliable and 
assists them in their important work. Each 
one of these glands has a very small duct or 
tube which leads spirally, that is in a winding 
way, through the true skin and the cuticle. 
The opening is not even with the surface of the 
skin, but is oblique, in order to be more easily 
kept from becoming clogged by substances 
clinging to the surface of the cuticle. These 
ducts are larger and more numerous in the skin 
in those parts of the body that are most active 
in sweating, as, for instance, in the skin of the 
forehead and the arm pits. It is estimated 
that on the palm of the hand there are about 
three thousand of these openings to each square 
inch of surface. 

We have already learned that one of the two 
principal products of combustion in the body is 
water, the other being carbon dioxide. Much 
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of this water is excreted or thrown off through 
the sweat glands, while the carbon dioxide is 
almost entirely excreted through the lungs. 

Is cleanliness of importance to health? The 
skin may be regarded as a machine. As in the 
case of other machines, its efficiency may be 
maintained only by close attention and care. 
If a watch is to be kept running acciu-ately it 
must be taken apart from time to time and 
thoroughly cleaned. The watch, in other words, 
must have a bath. 

The surface of the skin is constantly exposed to 
disease or infection from its own excretions, and 
from those substances which may be deposited 
on it from the atmosphere and from the objects 
wilii which it 
Z^[^^^ ^^.-— rr: — j— comcs iu con- 

^^■^^=*^^^™^-^^ tact. Hence 

frequent cleans- 
ing of the skin 
is necessary. 
Careful boys 
and girls will 
wash their 
hands several 
times a day 
and their fp'*"*" 
at least once. Although most of the t 
is protected by clothing from the han 




ttP-UhdaU bathroom 




THE SKIN AND ITS FUNCTIONS 109 

substances in the air, it is much more likely 
to be harmed by excretions of the body than 
are the hands 
and the face 
Hence the 
whole body 
needs to be 
bathed fre- 
quently and 
thoroughly. 
Whenever 

conditions ^ swimming pool 

allow — and conditions are rarely ever so un- 
favorable as to . prevent — the bath should be 
taken daily. The bath is most refreshing and 
of greatest benefit if followed by vigorotis rub- 
bing and kneading of the body. 

What should be the temperature of the bath? 
As a rule the temperature of the bath should be 
as nearly as possible the same as that of the 
Uving room. About sixty-eight degrees is the 
ideal temperature for the morning bath. It 
may safely be a little lower or a little higher, 
according to the difiEerent seasons. A hot bath 
with soap is to be preferred for cleansing pur- 
poses to the cool bath with ptue water. A 
cool bath with pure water and a little soap, 
however, if taken daily, will keep the body 

an, even if the temperature of the water is 
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no higher than seventy degrees. For young 
children and infants the temperature of the 
bath should be about the same as that of the 
body. Very yoimg infants should be bathed 
in water not imder ninety degrees in tem- 
perature; children of from one to two years in 
water not imder eighty degrees. For children 
over three or four years of age, the standard tem- 
perature of sixty-eight or seventy degrees is best. 
Since the skin is a very important organ in 
regulating the temperature of the body and 
keeping it at the normal, and has many other 
important functions, it should be given the 
greatest care that it may remain healthy and 
in the best condition. 

QUESTIONS TO HELP THE PUPIL 

I. Why IS frequent cleansing of the skin desirable? 

2. What makes the bath most refreshing and beneficial? 

3. What is the best temperature for the bath for children 
from one to two years old? over three or four years? 

4. What are the chief functions of the skin? 5. What 
is the outer layer of skin called? 6. What happens to 
the epidermis when it is rubbed continually? 7. What 
is the name given to the true skin? 8. What organs are 
located in the cutis vera? 9. What modified forms of skin 
tissue are provided for the body's protection? 10. Why 
is hair a protection against changes of temperature? 
II. What is the function of the sweat glands? 12. What 
is the purpose of the fat or oil surrounding them? 
13. Why are the openings of the sweat glands placed 
obliquely? 14. About how many sweat glands are there 
to a square inch on the palm of the hand ? 15. What prod- 
uct of combustion is thrown off through thelsweat glanc 



XII. Water and Its Function in Health 

What is water? We have seen how the oxygen 
of the air tinites with the hydrogen and carbon 
of the foods and of the tissues and produces 
water and carbon dioxide. Attention has also 
been called to the fact that if we place a piece 
of wood or coal on the fire, and it burns, much 
the same kind of ** smoke'' is produced as that 
which arises in the human body. In other 
words, the greater part of the ''smoke'* that 
goes up the chimney or comes out of the lungs is 
composed of carbon dioxide and water. When 
carbon dioxide and water are in the form of gas 
they are not visible. In the smoke that goes up 
the chimney the carbon dioxide and water are 
not visible; the smoke we see consists chiefly of 
such impurities as tmburned carbon. Neither 
do we see the ' ' smoke ' ' that comes- out of the 
lungs tmless the air into which it is breathed is 
cold. The cold condenses the moisture and it 
then becomes visible. This also happens if we 
breathe on a cold polished surface, like glass 
or metal. 

What is the chemical composition of water? 

Water is composed of two substances, known as 

'^vdrogen and oxygen. We have learned that 

m is an important part of the mixture we 

III 
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call air. But hydrogen is not present in the 
atmosphere tinder ordinary conditions. 

Thus the air we breathe into our Itings may 
be said to contain no hydrogen except that in 
the watery vapor which is always present in 
the air. 

What are some of the chief properties of water? 
We are so familiar with water that we scarcely 
ever think of trying to describe it. Water 
produces the condition we call wet. We are 
perfectly familiar with that condition. If we 
stand out in a rainstorm a little while our 
clothes are wet through and through. 

Water also has the power of dissolving sub- 
stances. If you put a piece of sugar in water 
it begins to dissolve rapidly. If you stir the 
water it will dissolve more rapidly. If you 
place the lump of sugar in a spoon and hold it 
just below the surface of the water it dissolves 
as rapidly as if the water had been stirred. 
If you make this experiment in a glass vessel, 
and hold it up to the light, you will see the 
melted sugar flowing down in currents through 
the water, although it is perfectly colorless. 
The sugar solution flows to the bottom because 
it is heavier than the water. It thus makes 
room at the top for the water that has less sugar 
in it, and the solution of the lump of sugar goes* 
on with greater rapidity. If you put ^ ' 
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of salt in the water the same thing will occur, 
but more slowly. Thus we say that sugar is 
more soluble in water than salt. 

Does the temperature of water affect its power 
to dissolve substances? Yes, very markedly. 
As a rule hot water dissolves a greater amount 
of a substance than cold water, and does it 
more rapidly. In the case of common salt, 
however, the reverse is true. Cold water will 
dissolve salt more rapidly and in greater quan- 
tity than hot water. 

Water dissolves almost everything with which 
it comes in contact. Thus the water that runs 
down through the rocks underground and flows 
out again in a spring will carry in solution 
traces of the rocks with which it has come 
in contact. If iron ores are present in the 
rocks the water will carry away traces of iron. 
If there is marble or limestone in the path of 
the water through the earth it will dissolve 
large quantities of these substances. And so 
with almost every other known substance. 
But there are a few substances that are ex- 
tremely insoluble in water — for instance, metals 
such as gold, silver, and platinum, though under 
certain favorable conditions even tiny bits of 
these substances may be foimd in water which 
^•hrough rocks. Water has been very 
^^ed the ''universal solvent." 
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What efiFect has heat on the volume of water? 

Heat affects water, as it does most other sub- 
stances, by increasing the volume or amount. 
To prove this, fill a vessel with cold water and 
in the mouth of the vessel place a cork with a 
glass tube through it. Then set the vessel 
over the fire, and you will see the liquid mount 
rapidly in the tube. The water is expanded 
by the heat and is forced into the tube. The 
expansion continues until the water begins to 
boil. 

How much water is there m the human body? 
The human body is practically three fourths 
water. The food we eat contains about the 
same relative amount of water as does the 
htiman body, that is, seventy-five per cent. 
Some foods contain a great deal more water. 
Milk, for instance, contains eighty-seven per 
cent. The cereals, on the other hand, when 
uncooked, contain only about twelve per cent. 
Refined sugar contains practically no water. 
But as a whole the proportion of water in our 
food is about seventy-five per cent. 

How much water should we drink? This is de- 
termined largely by the feeling of thirst or desire 
for water. Thirst is nature's best way of telling 
us, through the nerves, that the body is demand- 
ing a larger supply of water. Thirst may be 
produced in many ways. If we eat a great deal 
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of salt or sugar, both of which reqtiire a con- 
siderable quantity of water to dissolve them, 
more or less water is drawn from the tissues 
with which these articles come in contact. This 
taking away of the water, usually from that in 
the stomach, produces a sense of thirst, which 
we gratify by drinking water. 

The sense of thirst is also usual in hot 
weather, because so much water is discharged 
from the body in the form of perspiration. If 
we play or work hard on a hot day we speedily 
become thirsty, for the quantity of water in 
the body is distinctly reduced by perspiration. 
A very slight decrease in the quantity of water 
in the tissues will produce a sense of thirst. 

Those who drink alcoholic beverages in con- 
siderable quantities also become thirsty. This 
is nature's way of telling us that these poisonous 
liquids should be diluted or weakened as much 
as possible. Like salt and sugar, alcohol also 
extracts or draws water from the tissues with 
which it comes in contact. 

There are many other things that cause 
thirst. Dry foods or overeating, especially of 
meats and highly seasoned foods, is a cause of 
thirst. A fever, or a bodily temperature higher 
than the normal, usually makes us thirsty. 

Thus we see that thirst may be a normal 
condition, caused by physical exertion, hot 
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weather, or eating dry foods. It may also be 
an abnormal or imusual condition, as when it 
is caused by taking large quantities of salt, 
sugar, candy, meats, highly seasoned foods, and 
alcoholic beverages, or when a person is ill with 
a fever. But whether the thirst is normal or 
abnormal the best plan is to drink water. 

Is there any other method of quenching thirst 
besides drinking water? All kinds of beverages 
are used for 




At the soda wiUr founlain 



sugar, some 
aromatic or 
a bitter prin- 
ciple like extract of bitter almond, and water. 
They are usually very sweet, and are poor bev- 
erages for quenching thirst. Drinks to which 
substances such as caffeine, found in coffee, or 
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cocaine, found in the coca leaf, have been added 
are also supposed to quench thirst. Coca Cola 
is a type of soft drink containing caffeine. 
Moreover the drinks containing alkaloids are 
harmful. Tea and coffee are said to quench 
thirst. Lemonade and orangeade and soda 
water are sold in large quantities to satisfy 
thirst. But none of these so well answers the 
purpose as pure water of the right temperature. 

What should be the temperature of drinking 
water? Unfortunately, it is the custom in the 
United States to use drinking water that has 
been reduced almost to the temperature of 
melting ice. It is common, especially in sum- 
mer, to place ice in the drinking water. This 
is a harmful practice. Drinking water should 
be kept at a temperature not lower than fifty 
degrees and not higher than the temperature of 
the body. At those temperatures it is extremely 
palatable and not at all injtuious. 

Ice-cold beverages should be avoided, espe- 
cially dining the hot days of stmimer, the season 
of the year when such drinks seem most agree- 
able. It is harmful to fill the stomach with 
ice-cold water when one is very warm. 

**Ftill many a man, both young and old, 

Has gone to his sarcophagus 
By pouring water icy cold 
Adown his hot esophagus." 
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What is meant by pure drinking water? By 
"pure drinking water" we do not mean a liquid 
that consists of nothing 
but absolutely pure 
water. Vviie waters are 
extremely difficult to ob- 
tain. The purest are 
those produced by the 
condensation of steam 
from boiling water. But 
even such water may con- 
^, „ ^ tain gases, which are car- 

^ — - -'■^» ried with the steam. 

Moreover, the water may 
boil so violently as to 
~ -- send particles of other 

~- ^ substances into the steam 

~- ^ ^~ and so into the condensed 

lagram of a vie water. Absolutely pure 

water can be obtained only by the most carefully 
controlled chemical operations. Distilled water 
on sale in drug stores is reasonably pure. The 
rain water which comes after it has rained a 
long while is almost pure, but not entirely so. 

Pure drinking water really means water that 
is free from any dangerous infection and contains 
only a reasonable quantity of dissolved matters. 
The purest natural waters are those which come 
from deep sprites or wells situated in localities 
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where the rocks are highly insoluble and which 
are far removed from manufacturing industries 
and human habitations. 
The waters in springs 
found on uninhabited 
mountains may be re- 
garded as types of the 
purest drinking waters. 
Water coming from great 
depths, as in Artesian 
wells, is often reason- 
ably pure so far as free- 
dom from organic infec- 
tion is concerned, but it 
is often highly charged 
with dissolved mineral 
substances. 

Absolutely pure water, even if it could be 
obtained in sufficient quantities, would not be 
the best for drinking. The dissolved mineral 
substances which are contained in spring and 
well water are favorable to health. Especially 
is this true of the lime, magnesia, and iron which 
such waters usually contain. 

Are we well supplied with well or spring water? 
No, the greater number of people in the United 
States live in towns and cities. The water 
supply for the towns and cities is often taken 
from a near-by lake or river. Waters from such 
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sources are nearly always impure or polluted. 
They carry, in addition to harmless mineral 
substances, large quantities of organic matter 
derived largely from manufacturing industries 
and from human habitations. Many such 
waters are not pure and are extremely danger- 
ous for drinking. 

How are these waters made suitable for use? 
In some places the waters are used for drinking 
without any purifying treatment. In such 
localities typhoid fever and other disease germs 
are sometimes found in the water. 

The two principal methods of purifying the 
water of running streams and rivers to make it 
suitable for drinking are filtration and purifi- 
cation by chemicals. These two methods are 
often combined. The water is first treated with 
chemicals to start the purification, and is after- 
wards filtered. The filtering mediiun is ustially 
sand. When infected or dirty water passes 
through the filter bed it deposits among the sand 
particles the silt, or fine mud, which it carries, 
so that the muddy or infected water comes out 
of the sand filter reasonably pure. 

Nearly all our large cities which get their 
water from nmning streams use some kind of a 
filtering apparatus. In many places the waters 
are first treated with chemicals to destroy the 
organisms that are injurious to health. Lime, 



FUNCTION OF WATER IN HEALTH 121 

chlorinated lime, stilphate of iron, and alum are 
the principal elements used for purifying water. 

How does such treatment of water safeguard 
health? Water purified for drinking purposes 
is practically free from disease-producing germs. 
Therefore such diseases as typhoid fever, chol- 
era, and dysentery, which may be transmitted 
through water, are prevented if the water is 
purified. Severe epidemics of typhoid fever 
have been caused by a polluted or impure 
water supply. 

Polluted water in streams and rivers also 
injures the fish, oysters, and crabs that live 
there. Shad at one time entered the Hudson 
River in as great numbers as they do the 
Potomac. But the sewage of New York has 
polluted the waters of the lower Hudson and 
now few shad pass through to the purer water 
above. When these imclean waters are carried 
to oyster beds, the oysters thetnselves may 
become infected. Numerous cases of typhoid 
fever have been traced to the eating of oysters 
that have been taken from waters made impure 
by city sewage. All this shows the immense 
importance of a pure water supply to a city. 
In all cases where perfect protection is secured 
the drinking water is boiled. 

How much water should t ^t our meals? 

It has often been said by alth that 

1-5 
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it is not desirable to drink while eating, because 
the use of a beverage while chewing tends to 
restrict the flow of saliva. Hence, since it is a 
necessity to mix enough saliva with the food to 
start the process of digestion, to drink a great 
deal while eating is injurious. 

We should also learn to chew our food well. 
As a rule we swallow it too soon after we put 
it into our mouths, and the use of a beverage 
during mealtime encourages this habit. This is 
another reason why we should take very little 
liquid while we are eating. 

Recent investigations have shown that to 
drink moderate quantities of water with our 
food does not seem to prove injurious, and may 
even promote digestion. When studying the 
process of digestion we find that it depends 
upon the action on the food of certain ferments. 
If the mass of food is too dry these ferments 
have difficulty in reaching it. If there is too 
much liquid, they become less active. 

If a person eats a very starchy food he should 
not drink water while eating, but he may do so 
immediately afterwards if he feels the need of 
it. Starchy foods are digested largely by the 
saliva and hence should be chewed as long as 
possible, so that the salivary glands — the glands 
that produce the moisture of the mouth — may 
act as vigorously as possible. In eating meat. 
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the saliva is not important, and liquids may 
be used with less harm than when one is eating 
foods such as potatoes and bread. 

In all cases, the drinking at meals of large 
quantities of liquids other than water, unless 
it be milk, is not advisable. It is better to 
wait tmtil after the meal. Then we may drink 
water without injury to the digestive process. 

It is certain, however, that articles of food, 
except juicy vegetables, do not contain enough 
water for the needs of the human body, and it 
is therefore desirable to drink additional water. 
The amotmt required varies greatly with the 
tastes and habits of the individual and the 
character of his food. If we eat juicy foods, 
such as turnips, lettuce, celery, asparagus, 
green peas, green beans, or green com, we need 
very little additional water. If, on the other 
hand, we eat bread, meat, sugars, and oils, we 
need a great deal more water. 

An abundance of water at the right time 
has a favorable effect on the digestion. It 
keeps the contents of the intestines from becom- 
ing too hard, and thus aids in preventing con- 
stipation. A good practice is to drink a tumbler 
full of good water at a temperattire of sixty 
to sixty-five degrees immediately on rising each 
morning and to take the same amount before 
going to bed at night. 
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In general, the degree of thirst determines 
the quantity of water that should be drtink. 
You are not likely to injure your health by 
drinking too much water, if it is pure and of 
the proper temperature. 

What happens if you drink more than thirst 
requires? Usually a little more water than is 
normally required to satisfy thirst will not 
prove harmful. The healthy body keeps the 
proper balance of water in the blood. If a 
little too much water is taken, it is eliminated 
without much trouble through the kidneys, 
through the skin, and in other ways. But in 
diseased conditions of the body, as in a harden- 
ing of the arteries or in diseases of the heart, 
an excess of water may prove harmful. The 
excretory organs are then tmable to do their 
full duty, thus increasing the volume of the 
blood and throwing an additional burden on 
the heart and the imperfect arteries. These 
diseases do not usually attack children or young 
people, but are common in later life. People 
past forty or fifty years of age, whose blood 
pressure is above the normal, should limit the 
quantity of liquids in their foods to the smallest 
amotmt necessary for proper digestion. This 
is a matter to be decided by the physician and 
not by the schoolbook. 

Is water used as a medicine? The use of water 
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in keeping clean is to a certain extent medi- 
cinal. ^Washing the hands is distinctly an 
attack upon disease, for clean hands are less 
liable than dirty hands to carry disease to the 
mouth or to impart disease to others. The 
common habit of washing the hands and face 
in the morning is to be commended from a 
point of view both of cleanliness and of health. 
It is well to repeat this operation at noonday 
and at night. 

The bathing of the whole body is likewise 
a health measure. Water and a little soap, the 
rubbing which one receives in bathing, and the 
drying with a coarse towel, tend to promote 
the healthy action of the skin. These things 
all help to supply the body with the proper 
amotmt of blood, and to keep the pores open 
and in condition to perform their normal 
functions. For the same reason massage — the 
kneading and potmding of the body — is also 
conducive to good health. The use of water, 
therefore, is one of the most valuable methods 
of preventing disease, for through water we 
secure cleanliness. 

Is water ever used in sickness? Water is 
constantly used as a remedy by physicians. 
Because of its great power of absorbing heat 
it is used very generally in cases of fever, either 
in the Uquid state or frozen. Bathing the body 
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of a person stiflEering from fever cools the surface 
of the body and is refreshing to the patient. 
Copious drafts of water, ustially warm water, 
are used internally to produce vomiting. If a 
little salt is added to the water, it acts more 
promptly. For this purpose the water should 
be lukewarm, neither very hot nor very cold. 

What is meant by ^^ taking the waters"? Those 
persons who go to drink the waters from mineral 
springs which are reputed to be of value in 
certain diseases are said to be '* taking the 
waters.'' When people go to the springs they 
are placed on a rigid diet, usually very simple, 
consisting of a little fruit and hard bread, the 
water of the spring being their only beverage. 
The waters at such springs are usually known as 
mineral waters; that is, they contain more of 
the materials derived from rocks than ordinary 
spring or well water. These materials or mineral 
substances have a medicinal action. The water 
contains more or less lime, an excellent remedy 
for many diseases. The benefit which people 
secure at the springs is probably due as much 
to the rigid diet on which they are required to 
live as it is to the use of the mineral waters 
themselves. 

Could life be continued without water? Water 
is as necessary to a living being as air or food. 
If you were deprived of water you would die as 
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quickly as if you were deprived of food, or even 
more quickly. 

If you have plenty of food, even though it is 
dry, a good deal of water will be generated 
when the food is eaten, because all the hydro- 
gen which the food contains will be burned into 
water in the body. But even that quantity of 
water is insvifiicient to support life for more 
than a short time. The average amount of 
water in the ordinary foods we eat is about 
seventy-five per cent, but even with so much 
water we are required constantly to take ad- 
ditional quantities. You can readily imagine 
what would happen if all our foods were entirely 
dry and we had no access to water. We should 
live only a few days. 

Long ago the Latins had a motto which, when 
translated, reads: ''Bodies do not act unless 
they are in solution." Water, as has already 
been said, is the tmiversal solvent. All the 
foods we eat must pass into solution in water 
before they can be taken up into the blood. 

QUESTIONS TO HELP THE PUPIL 

I. Can we see carbon dioxide and water when they are 
in the form of gas? 2. What substance do we see in the 
smoke that goes up the chimney? 3. What happens to 
the water in the breath when the air is cold? 4. Of what 
substances is water composed? 5. What happens when 
you put sugar in water? 6. Does hot water dissolve 
substances more rapidly than cold water? 7. What 
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substance is an exception to this rule ? 8. What-is a mineral 
water? 9. Why is water called the "universal solvent"? 
10. Tell what happens when water is heated. 11. What 
proportion of the human body is water? 12. What pro- 
portion of water do most foods contain? 13. Name some 
foods that contain less than this proportion. Some that 
contain more. 14. Why are we thirsty in hot weather? 
1 5. Why do persons who drink alcoholic beverages become 
thirsty? 16. What are three natural reasons for becoming 
thirsty? 17. What are soft drinks? 18. What injurious 
substances do some soft drinks contain? 19. What is 
best for us to drink? 20. Should we drink very cold 
water? 21. What is the best temperattwe for our drink- 
ing water? 22. What is ** pure drinking water"? 23. Are 
the dissolved mineral substances found in spring water 
good for us? 24. What is the best location for a well? 
25. From what sources do most cities and towns get their 
drinking water? What is the danger? 26. How may 
water be purified for use as drinking water? 27. What 
diseases may be transmitted through polluted water? 

28. How may polluted water cause sidmess indirectly? 

29. Should we drink much while eating? 30. What bad 
habit in eating is encouraged by drinking while eating? 
31. Is it best to drink after a meal? 32. What foods 
require saliva for their proper digestion? 33. What is a 
good practice in drinking? 34. Why is too much water 
injurious? 35. How may the use of water prevent 
sickness? 36. To what uses is water put in sickness? 
37. WTiat is meant by ''taking the waters"? 38. What 
minerals do spring waters chiefly contain? 39. Is the 
rigid simple diet of as much benefit as the waters them- 
selves? 40. Could we live without water? 41. Through 
what process must all foods pass before they can be 
taken up into the blood? 



XIII. A Study of Microbes 

What are microbes (microorganisms)? Micro- 
organisms are living things, either animals or 
plants, that are so small they cannot be seen 
without a microscope. The term "microbe" 
means a small living speck. The term ' ' micro- 
organism" means the same thing. Therefore 
microbes and microorganisms are interchange- 
able terms. 

Microbes are frequently composed of single 
cells ; that is, they have no organs, as more highly 
developed beings have. The whole microor- 
ganism is but a tiny bit of jelly-like substance 
called protoplasm. Each living cell has a deli- 
cate sac- wall inclosing the protoplasm and gen- 
erally, but not always, a minute, rotindish, 
transparent body within the cell, called the 
nucleus. All organisms of a higher order are 
made up of masses of cells. Our own bodies 
are so made up. The cells are of various kinds 

muscle cells, nerve cells, bone cells, and so on 

all botmd together in the solid parts of the 
body by fine, transparent connective tissue. 

How many kinds of microbes are there ? There 
are two principal classes of microbes, those that 
resemble vegetables in their life processes and 
those that are like animals. The microbes 
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that are of vegetable nature are called bacteria. 
The microbes that are of animal nattire are 
called protozoa (** first forms of life"). 

What are bacteria? The term *' bacteria" is 
applied to a class of vegetable microorganisms 
which are extremely abundant and widely 
scattered about, both outside and inside all 
living things. The bacteria are both useful 
and harmful. They are usually divided into 
three classes to which distinctive names are 
given. They are : coccus , a bacteritmi approach- 
ing a sphere in shape — in other words, a minute 
roimd globule; bacillus, which is a bacterium in 
the form of a slender stick or rod ; and spirillum , 
a bacteriimi which has a twisted shape like a 
corkscrew. These differently shaped organ- 
isms merge into each other by a process so 




B 

Three classes of bacteria 
At micrococci; B, bacilli; C, spirilla 



gradual that it is difficult at times to tell where 
one ends and the other begins. There 
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many general species and varieties of these 
organisms, nimibering htmdreds in all. 

Cocci (like a little seed, f Good 
rounded) ( Bad 

ge^t^ /Ba«Ui (pencil-shaped) {g^ 

air, ' 

water. 



£^^^ I Spirilla (like a corkscrew, f Good 
bodies \ twisted) (Bad 



I 
Micro6rgaiiisms 

(Microbes) 



Rhizopods 



Protozoa / Sporozoa 

Live 

mostly 
in water 



Infusoria 

What are some of the useful bacteria? Useful 
bacteria are those which perform useful oper- 
ations. All bacteria tend to destroy or break 
up organic matter. The soil, for instance, con- 
tains considerable quantities of materials resem- 
bling protein. Decaying animal and vegetable 
matter furnish a large part of this material. As 
long as it is protein and tmdecayed or imdecom- 
posed it is not suitable food for new plants; in 
other words, it is not useful as a manure. These 
substances must be broken up into simpler 
bodies before they can be used as plant food. 
There is a so-called nitrifying bacterium which 
eats protein matter and produces nitric acid. 
The nitric acid combines with bases in the soil 
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and fonns nitrates (nitrate of lime, nitrate of 

potash, etc.). 

A certain kind of nitrifying organism lives 

on the roots of some plants called legumes, 
such as clover, peas, 
beans, alfalfa, and othet 
plants of this kind. 
There they form little 
nodules (rounded bod- 
ies), which constitute 
the houses in which 
they live. You can see 
them on the roots of 
alfalfa and beans. They 
act upon the free ni- 
trogen of the air and 
oxidize it, thus convert- 
This is the cheapest 




Nodules on root of soy bean 

ing it into nitric acid. 



source of nitric acid (a very valuable plant food) 
for the farmer. It is well known that where 
clover has been grown big crops follow. This 
is due to the fact that in the clover roots 
there remain large quantities of protein formed 
from the nitric acid made by the bacteria, 
which become available for succeeding crops. 
Cream is ripened and made ready for churn- 
ing into butter by germs called lactic acid 
bacteria. There are many kinds of bacteria 
that can make cream sour, but not all o' 
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produce the taste and odor that make good 
butter so delicious. In sour milk, which is 
tmiversally regarded as a wholesome beverage, 
either the sugar of the milk is converted into 
lactic acid by some added organism, like the 
Bulgarian bacillus, or it is changed into sotir 
milk by the natural organisms which it contains 
or which it acquires on standing. Lactic acid 
also curdles the milk. 

Most persons think of germs as being harmful. 
The term *'germ" is another name for a micro- 
organism or bacterium. It is true that many 
germs are harmful, but the great majority are 
perfectly harmless and most of them are useful. 

What are the microbes or germs that cause 
disease? There are many germs of this kind, 
both animal and vegetable. Some of these 
organisms belong to the spherical group. For 
instance, those organisms which cause pneu- 
monia are called pneumococci. Many dis- 
eases are caused by germs, among them being 
tuberculosis, sore throat, diphtheria, measles, 
smallpox, whooping cough, malaria, and ty- 
phoid fever. By reason of this fact we naturally 
look upon organisms that are called germs 
with suspicion and often with fear. We must 
learn to discriminate between the good and 
bad microorganisms. Unfortimately we cannot 
always kill the bad organisms without killing 
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also many of the good ones. In general, how- 
ever, nature has so wisely ordered things as- to 
make the disease-producing germ more easily 
killed than the harmless or useful germ. This 
is the principle which tmderlies the Pasteuri- 
zation of milk. A temperature of 145^ con- 
tinued for half an hour will destroy the germs 
in milk that produce tuberculosis, scarlet fever, 
diphtheria, and other similar diseases. It will 
not, however, always kill all the organisms that 
produce lactic acid, though it does kill many 
of them. For this reason milk which has been 
Pasteurized will keep sweet longer than milk 
which has not. 

How do bacteria live? In order to live, grow, 
and multiply, bacteria must have food just like 
the cells of other plants and animals. Bacteria, 
therefore, may also be classified according to 
the kind of food they require. Some bacteria 
feed on dead animal or vegetable matter. 
They are very useful to htiman beings since 
they cause dead matter to decompose and so 
put it out of the way. 

Bacteria cause decomposition in dead animal 
and vegetable matter. They break up these 
substances into minerals and gases. This 
process is a kind of fermentation. The power 
of certain bacteria to cause fermentation is of 
benefit to mankind in some ways. W^ 
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know how bread dough is made to rise by 
putting yeast in it. Yeast cakes contain organ- 
isms (yeast cells) that cause fermentation, 
forming a gas (carbon dioxide) that makes the 
bread dough porous (full of holes). Milk is 
made sour by a certain fermenting bacterium 
present in the milk. Still others aid in making 
butter and cheese. So we see that though 
certain kinds of bacteria cause harm, many are 
of great importance and value. 

Yeasts are also used in making. beer, root 
beer, and distilled liquors. 

Another great class of bacteria live and mul- 
tiply best in the tissues of living things, feeding 
on the living cells that form the animal or plant 
structure. Among these are the enemies of 
mankind against which we try to guard ourselves. 

What are protozoa? Protozoa are single 
animal cells. Though the greater ntimber of 
protozoa are harmless, certain of these minute 
animal cells cause some of the most dangerous 
diseases of mankind. Malaria, possibly yellow 
fever, and the sleeping sickness of the Orient 
are among the diseases caused by protozoa. 
Amoebae (very simple animals) cause persistent 
diarrhea and are present often in pyorrhea 
(disease about the roots of the teeth). 

What diseases of the intestines do bacteria cause ? 
Typhoid fever, dysentery, cholera infantum, and 
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diarrhea are among the diseases of the intestines 
caused by bacteria. The bacteria are generally 
of the bacillus, or rod-shaped, form. In some 
cases of diarrhea, bacteria of the micrococcus, 
or spherical form, are foxmd. The contents of 
the intestines are filled with ba,cteria of many 
kinds. Some of them produce poisons which 
may bring on auto-intoxication (self -poisoning) , 
and are claimed by some to cause hardening 
of the arteries and premature old age. 

How do bacteria multiply ? When bacteria find 
the proper food and temperature they grow and 
multiply. Each bacteriimi divides into two 
parts, each part forming a new bacteritim which 
again divides. This process goes on so rapidly 
that a single bacteritim may multiply into a 
very large ntimber of bacteria in a single day. 
Fortxmately for us, the bacteria and protozoa 
that cause disease are not always such vigorous 
growers as many of the better kind. They also 
have very bitter enemies (phagocytes) in the 
body (page 87) which attack and destroy them. 

Can disease germs live outside the bodies of 
living things? Germs that cause disease in the 
htmian body can exist outside the tissues of 
the body. Scientists, in order to study the 
habits of these tiny organisms, have watched 
them grow and multiply in preparations con- 
taining the food best suited to germ growth. 
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Each germ cell, as we have learned, is filled 
with a liqiiid. In this substance may be a 
minute seedlike grain called a spore. Some 
disease germs are so constructed that they can 
live for a long time outside the body, or even 
without food. These depend on their power 
to form a spore within the cell. The spore 
begins as a small grain in the rod, and gradually 
enlarges, and in doing so ab- 
sorbs all the substance of the 
rod, until finally the spore is 
larger than the diameter of the 
rod. It is inclosed in a strong, 
firm shell or covering which will 
withstand an amoimt of drying 
and heat that would kill the bac- 
terial cell. In this condition it Germ cells with 

r 1 J • 1 ' spores 

can remam for a long tune, only ^ 

awaiting its opportimity to develop when it is 
brought in contact with conditions that are 
favorable for its growth. Thus one of the 
greatest dangers of dust-filled air is that such 
air may contain the spores of disease germs. 
When the spore has foimd its way back into 
living tissues, it changes to a germ cell like that 
from which it came. Some kinds of germs, 
however, do not contain spores, and when 
they leave the bodies of living things they 
soon die. 
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A STUDY OF GERM DISEASES 

What diseases of the respiratory organs are caused 
by bacteria? Among the diseases of the lungs 
and air passages caused by bacteria are pneu- 
monia, tuberculosis, bronchitis, whooping cough, 
tonsilitis, diphtheria, influenza, and colds. In 
breathing, eating, and drinking, disease germs 
may be taken in. In fact, the mouth and throat 
are always swarming with bacteria, ready to 
attack the body the moment it weakens in its 
power to resist them. Sometimes a person, 
though not ill himself, will carry germs about, 
and impart them to others who do become ill. 
Such a person is a *' disease carrier ^^ and he 
should be quarantined. (See page 158.) 

What diseases of the blood are caused by germs? 
Among the germ diseases of the blood are 
malaria and sleeping sickness. These diseases 
are not caused by bacteria, the tiny plant cells 
of which we have read. They are caused by 
a certain kind of protozoa, the minute animal 
cells. These germs get into the blood from the 
bites of mosquitoes or flies (pages 58-59). The 
mosquito called Anopheles carries the germs of 
malaria. The mosquito called the Stegomyia 
carries the germ of yellow fever, the exact 
nature of which is not known. The germs of 
malaria attack the red corpuscles of the blood, 
using them for food. As the protozoa grow 
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and mtiltiply they consume millions of red 
corpuscles. They also produce in the blood 
what is called a toxin or a poison that affects 
the whole body. 

What are toxins? Toxins are poisons formed 
in the body by disease germs. All disease germs 
produce poisons, some of which are far more 
deadly than others. Just how the germs bring 
about the formation of poisons or toxins is not 
clearly understood, but it is by a kind of fer- 
mentation. In most germ diseases it is espe- 
cially the effect of the toxins produced that is 
to be feared. 

How does the body protect itself against toxins ? 
We have read (pages 87-88) how the white 
corpuscles attack the disease germs and kill 
them. But these white corpuscle policemen 
cannot guard the body against the poisonous 
toxins after they have been produced by the 
germs. So nature has provided the body with 
another safeguard. When germs find their 
way into the body and begin to produce toxins, 
a substance called antitoxin (''against toxin") is 
formed in the blood. Just how the antitoxin is 
produced has not yet been made entirely clear. 
But it is known that it is a substance with power 
to neutralize toxins. 

We must not think that there is just one kind 
of toxin and one kind of antitoxin. The germs 
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of diphtheria form a very poisonous toxin. In 
order to destroy this, the body must produce 
a certain kind of antitoxin called diphtheria 
antitoxin. This substance has no effect on the 
•toxins of other disease germs. In the same way 
the antitoxin of the disease called tetanus or 
lockjaw has no effect on the toxins formed in 
other germ diseases. Diphtheria is far more 
frequent than tetanus. The doctor should 
inject the proper antitoxin promptly. This 
remedy has greatly diminished the death rate 
from this very dangerous disease. 

What is tetanus? Tetanus is a disease caused 
by a rod-shaped bacteritmi that has its home 
in the soil. The tetanus bacilli seem to live 
especially well in dead animal and vegetable 
matter. They attack himian beings and animals 
through woimds. They grow best in deep, 
narrow woimds like those made by a nail driven 
through the skin. These woimds generally 
close quickly, shutting out light and air. Such 
conditions are most favorable for the growth of 
the tetanus germs. It is very dangerous to 
nm a nail into the foot. One should always go 
to a doctor and have such a woimd opened up 
freely and sterilized. 

The wounds caused by explosives which drive 
dust and bacteria deep into the flesh are a com- 
mon cause of tetanus poisoning. As in the case 
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of other germ diseases, the effect of the germs 
themselves is not so dangerous as are the toxins 
which the germs form. The toxin formed by 
the tetanus germ is one of the most powerful 
poisons known. Tetanus is called lockjaw be- 
cause the first effect of the toxin 
is to stiffen the muscles of the 
jaw and neck so that the patient 
finds it difficult to open his 
mouth. The head is also usually- 
drawn back. An antitoxin 

forms in the body but in most Tetanus germs 

cases not soon enough to destroy the powerful 
tetanus toxin. Lockjaw is usually fatal tmless 
vigorously treated with anti-tetanus serum at 
the very beginning. 

How can we help the white blood cells? We 
have seen (page 88) how we can aid the white 
corpuscles in their work of destroying germs by 
keeping the body strong and well nourished 
with good food and air. This also helps the 
body in its power to form antitoxins. But 
there are many diseases in which the body 
cannot produce antitoxins fast enough or 
powerful enough to destroy the toxins of the 
invading germs. 

Scientists have discovered that the body can 
be aided in its fight against certain disease germs 
by supplying it with a prepared antitoxin. To 
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secure a diphtheria antitoxin, diph^eria germs 
are kept in a preparation containii^ food favor- 
able for their growth and development. As 
they grow they form a toxin just as if they were 
growing in the body. A little of this toxin is 
then injected into the blood of a horse. Soon 
thereafter a diphtheria antitoxin fcmns in the 
blood of the horse, for nature has provided the 
lower animals, as well as man, with safeguards 
gainst disease. In order to get as powerful 
an antitoxin 
as possible, 
the diphthe- 
ria toxin is 
injected 
many times 
into the 
horse' s 

Injecting toxin into a horse blond A 

little of the blood is then drawn and used to 
prepare a diphtheria antitoxin serum. When 
injected into the blood of human beings this 
will destroy the toxin formed by diphtheria 
germs, and just in the same manner as is done 
when one recovers from diphtheria naturally. 
By a similar process, a tetanus antitoxin is 
sectued with the aid of tetanus germs. 

The xise of antitoxins in diphtheria and tetanus 
has saved thousands of hves. To be effective, 
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however, these counter-poisons shotild be taken 
in the early stages of the disease. This is 
especially true of tetanus, whose toxin is formed 
quickly and is very powerful. 

What is vaccination? We have learned that 
the bodies of human beings and animals are 
provided with natural safeguards against dis- 
ease germs and their toxins. We have also 
learned how the body can be provided with 
prepared antitoxins that will destroy certain 
toxins. But there are diseases for which no 
antitoxin has been discovered except that pro- 
duced in the himian body itself. In some dis- 
eases these natural safeguards are not powerful 
enough to resist successfully the work of the 
germs. In smallpox, for instance, the germs 
often overcome all resistance. 

Not many years ago smallpox was very 
common. Its ravages were frightful. Even 
to-day there are occasional outbreaks of the 
disease. It is very * contagious. The germs 
are scattered about by coughing or sneezing 
or touching the patient and are left on any- 
thing the patient touches. Quarantining by 
health officers has done much to check the 
spread of this disease. But the greatest prog- 
ress has been made by vaccination. 

Many years ago, before anything was known 
about germ diseases, it was discovered that cattle 
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can be given a kind of smallpox. Sores break 
out on the sldn of the animals as they do on 
human beings. But the germs are weak and do 
not spread from one animal to another, as they 
do in smallpox in man. Some of these weak 
germs are gathered 
from a sore of an 
affected animal. This 
preparation is called 
vaccine from the Latin 
word vacca, meaning 
"cow." In vaccina- 
tion, a person's skin is 
scratched and a little 
of the vaccine rubbed 
into the wound. By 
this means, the weak 
smallpox germs find 
their way into the 
blood. Soon thereafter 




VaccituHint a chUd 



symptoms of a mild attack of smallpox are 
developed, which, however, is not contagious. 
An anti-smallpox substance is produced in the 
human body that is strong enough to protect 
one from the more violent form of the disease. 
What is Immunity? If a person recovers from 
certain contagious diseases like smallpox, scarlet 
fever, whooping cough, measles, mumps, yellow 
fever, or typhoid fever, he is said to be immune 
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from those diseases. That is, he rarely has such 
a disease a second time, because the antitoxin 
and other ctirative and preventive bodies guard 
against any future attack. On this principle of 
immunity is based the practice of vaccination. 
When a person is vaccinated he passes through 
a slight attack of the disease. The body forms 
safeguards and thereafter he is immtme from 
that disease. 

Immimity, however, does not last a lifetime. 
Gradually the preventive substances lose their 
power to resist germs. It has been discovered 
that htmian beings Should be revaccinated every 
few years in order to remain immtme. 

Vaccination is also practiced in cases of hy- 
drophobia and typhoid fever. The germs of 
hydrophobia, which are usually spread from 
the bites or scratches of dogs and cats that 
have hydrophobia, attack the brain and spinal 
cord. The practice of vaccinating in cases of 
hydrophobia was first used by the French 
scientist, Pasteur. As in smallpox, so also in 
hydrophobia, weak hydrophobia sera are in- 
jected into the blood to give the body power to 
kill invading germs. Otir sailors and soldiers 
are made immune to typhoid fever by the in- 
jection of weak typhoid germs. 

What are some of the common germ diseases of 
the skin? The most common diseases^ of the 
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skin caused by germs are pimples, boils, and 
carbtmcles. These affections of the skin are 
caused usually by a bacteritim of the spherical 
form (micrococcus). It is called staphylococcus , 
from the Greek word staphylo, meaning ** a bunch 
of grapes,'' because the bacteria live in bunches 
or clusters. The peculiarity of these bacteria is 
that they form pus in the part affected. They 
attack the mucous membranes as well as the 
skin, causing swellings often attended with great 
pain and fever. Similar germs are often found 
in wounds and internal inflammations, as in ap- 
pendicitis and tonsilitis. They sometimes cause 
blood poisoning. 

What is the difference between a boil and a 
carbuncle? A boil has only one opening; a car- 
buncle has many. Boils may come at any 
period of life; carbuncles usually occur after 
the age of forty. Boils may come on any part 
of the body, while carbuncles prefer the back of 
the neck. Boils come to a head in a short time 
and after discharging speedily recover. Car- 
buncles persist much longer, involve large areas, 
disturb health, and often prove fatal. Boils 
are painful but as a rule not dangerous. One 
with a carbimcle should always be tmder the 
care of a competent physician. Boils may be 
treated with moist dressings imtil they soften 
and discharge or are opened with the k *" 
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What is scabies ? The common name for this 
annoying infection is itch. It is not caused by 
a bacteriimi but by an animalcule (very small 
animal), Acarus scabieiy which burrows tmder 
the skin. The principal S3miptom is severe 
itching, which is generally worse at night. 
The scratching produces secondary lesions 
(injuries) which often resemble eczema. There 
are no curative bodies produced which limit 
the life ot these organisms and hence, tmless 
treated, the disease may last for months. It 
is usually confined to the hands. It is very 
contagious, passing from the infected to the 
uninfected hand. It may also be conveyed 
indirectly through articles (knives, marbles, 
gloves, bedclothes) which have been in con- 
tact with the infected person. The female 
mite is much larger than the male and is visible 
to the eye. Sulphur is one of the best scabie- 
cides (mite killer) . It is applied to the infected 
parts in the form of an ointment (composed of 
lard, balsam of Peru, beta-naphthol, vaseline, 
and precipitated sulphur) . Styrox and lard form 
a good preparation for scabies in children. 
Any druggist will put up these preparations. 

What is eczema ? This disease occurs most fre- 
quently on the face, hands, and legs. It causes 
roughness, scabs, and sores and is attended by 
severe itching. The various forms of eczema 
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are supposed to be caused by germs, but the 
cause is not yet fully determined. Indigestion, 
overeating, and faults in diet are indirect causes 
of this trouble. 

There are of course many other diseases of 
the skin. Skin diseases are commonly spread 
by contact, more particularly by using the same 
towel that some one with a skin disease has 
used. For this reason it is safest never to use 
a public towel. 

What is meningitis? The meninges are the 
membranes enveloping the brain and spinal 
cord. The disease called meningitis is inflam- 
mation of those membranes caused by a variety 
of the pus-forming bacteria, or by the germs of 
other diseases such as typhoid fever, pnetimonia, 
tuberculosis, and influenza. In the epidemics 
of meningitis which sometimes visit our cities, 
it has been discovered that the disease is caused 
by a germ called meningococcus. The disease 
is contagious and is the cause of a large ntim- 
ber of deaths every year. It is most often 
spread by ** meningitis carriers.'' The germ 
usually gains entrance to the brain and cord 
through the mouth and nose. 

From the blood of a horse inoculated with the 
meningococcus y a serum has been prepared which 
is of great value in curing the disease in human 
beings. 
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What is infantile paralysis ? Infantile paralysis 
is the resvdt of an infection of the spinal cord, 
by germs, causing paralysis. It attacks chil- 
dren principally, often leaving those who stirvive 
it crippled for life. Grown persons may also 
fall victims to it. Many persons, during an 
epidemic of infantile paralysis, while apparently 
well, carry the germs of the disease in the secre- 
tions of the mouth and nose, and are capable of 
spreading the disease to others. Doctors have 
tried to find a means of checking it, and health 
officers quarantine against it. No one has yet 
discovered a remedy for this dreaded plague so 
wasteful of child life. 

There are many other diseases evidently 
caused by germs, but the specific causes have not 
yet been discovered. Among them are rheuma- 
tism, measles, mimips, and scarlet fever. The 
great danger in cases of scarlet fever is that the 
pus-forming germ usually attacks the body to- 
gether with the scarlet fever germ. Frequently 
internal organs are affected, leaving disorders 
that last a long time, sometimes for life. 

DISEASE GERMS AND DISINFECTION 

What is disinfection? When a child has been 
sick with any of the diseases mentioned, there 
is a probability that the germs of the disease 
may linger in the room for a long while. The 
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most important means of spreading infectious 
diseases in general (there are exceptions) is by- 
contact with the sick or with carriers. The 
principal points of discharge of germs from the 
sick and the carrier are, first, nose and throat, 
by far the most important; second, intestinal 
tract ; third, genito-tirinary tract. In order that 
people going into the room may be guarded from 
dangers of infection, it is required that all rooms 
in which people have been sick with contagious 
diseases be disinfected. And more particularly 
the bedding, clothing, and all other things used 
in or about the sick person must be disinfected. 
This is accomplished in various ways. 

How can we destroy germs? A ntimber of 
ways have been fotmd in which germs may be 
destroyed without much difficulty. 

First we must imderstand that germs cannot 
come into existence of themselves. Germs 
may grow and multiply in the soil, in the air, 
in food, or in water. Mosquitoes and flies may 
carry them. We must also remember that dis- 
ease germs are present in the bodies or on the 
skin of persons who are perfectly well. So we 
can understand the great importance of clean- 
liness for aU, whether sick or well. In many 
cases cleanliness alone is not enough* to prevent 
the spread of disease germs. We must take 
extreme measures and kill germs, wher' ^'^ey 
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are found, by means of disinfection. There are 
two standard methods of destroying these 
pathogenic (disease-producing) organisms — by 
poisons (chemicals) and by heat. 

How axe genns killed by poisons? There are a 
nvimber of chemi- 
cals which are use- 
ful in destroying 
germs. Disinfec- 
tion by means of 
chemicals is em- 
ployed by health 
officers in checking 
epidemics of conta- 
gious diseases. 
Chemical dis- 
infectants are poi- 
sonous if taken 
into the body and 
great care shoidd 
be used to label them correctly in order to 
avoid mistakes. They should never be put 
where children can get at them. 

What is fum^tioii? One of the most common, 
yet perhaps least efficient, methods of disin- 
fection is fumigation. In order to fumigate a 
room a substance must be used that will 
produce fumes or a gas. Burning sulphiu: 
produces strong fumes that fill the air and so 
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enter into every crack and cranny and thus 

destroy the germs. 

What is the method used in fumigating with 

sulphur ? To fumigate thoroughly a room that 

is ten feet square and ten feet high it is regarded 

as necessary to bum three potmds of sulphur. 

In order to ftunigate a room, the sulphur is 

first placed in an iron or stoneware vessel. 

The vessel is then set on a brick placed in a tub 

containing a little water. After all cracks and 

openings which 

would allow the 

gas to escape have 

been carefully 

sealed, the sulphur 

is set afire. The 

person who does 

this must leave the 
Fumigating with sulphur ^^^^ immediately 

and close the door after him. 

To make the fumes more effective, pots of 
boiling hot water are placed about the room to 
fill the air with steam or water vapor. This 
vapor absorbs the sulphur fumes and holds 
them for a long time. The room should remain 
closed for twenty-fotir hotirs, and then be 
opened and aired out thoroughly. 

Though once a popular method, sulphur 
fumigation is but little used at present. 
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How is formaldehyde used in disinfecting? A 

liquid solution of formaldehyde (formalin, con- 
taining 40 per cent formaldehyde) can be made 
and sprinkled about the room, which should 
be closed up as tightly as possible and left for 
several hours. The liquid evaporates and a 
gas will be thrown off. This gas will kill 
germs of tuberculosis, typhoid fever, diphtheria, 
and other deadly bacteria. 

What are good disinfectants? Solutions of 
carbolic acid (phenol), the cresols (tricresol, 
creolin, lysol), mercuric chloride (corrosive sub- 
limate), chlorinated lime (bleaching powder), 
and iodine dissolved in a solution of potassium 
iodide are all good disinfectants. Carbolic 
acid is sprinkled on matters which are to be 
sterilized, and chlorinated lime is used largely 
in sterilizing drinking water. 

How may body wastes be disinfected? We 
have read that one cause for the spread of 
disease germs is the pollution of the soil or of 
water by body wastes (pages 1 19-12 1). It is 
very important that the germs present in the 
body wastes should be destroyed. Chemicals 
used for that purpose are carbolic acid in solution, 
chlorinated lime, quicklime, compotmd cresol, 
and similar bodies. These are very effective 
germ killers. Compotmd cresol is most useful 
in disinfecting the sputum of pnetimonia or 
1-6 
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tuberctilosis patients. A cesspool may be dis- 
infected by pouring into it a solution of chlori- 
nated lime made of a little over an ounce of 
the lime to a gallon of water. 

How may we disinfect the skin? We know that 
those who come in contact with persons who have 
germ diseases as well as the patients themselves 
are likely to carry the germs on their hands. So 
it is a very important thing to disinfect the 
hands frequently. Washing with soap and hot 
water is the best means of disinfection, but it 
is well also to place the hands in a special 
disinfectant. Nurses and surgeons sometimes 
use a weak solution of bichloride of mercury, 
permanganate of potash, or iodine for this 
purpose. 

What is Nature*s disinfectant? There exists 
in nature a very powerful disinfectant without 
whose aid men and animals wotdd soon be 
destroyed by the increasing myriads of disease 
germs. This great natural disinfectant is sim- 
light. Vast numbers of germs in the air and in 
water exposed to stmlight are destroyed by it. 
In certain diseases of the skin, rays of light 
have been used, successfully in checking the 
growth of the disease germs. 

Another effect of simlight is to dry out every- 
thing upon which it shines. Drying is very 
effective in killing germs, though there ar^ 
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certain kinds that resist drying. A damp house 
offers the best conditions for the growth of germs 
and is a dangerous place in which to live. 
'* Where the sun does not go, the doctor does." 

The best, modem way to disinfect a room 
is to clean it thoroughly, scrub out with soap 
and water, and air thoroughly, letting in all 
the simshine possible. 

What is the efFect of heat on disease germs? 
Germs are quickly killed by heat. Boiling water 
is a most useful disinfectant. Clothes and dishes 
may be thoroughly disinfected by boiling. The 
process of cooking destroys all dangerous dis- 
ease germs that the food may contain. Heat 
is the best and safest method of disinfection. 
Large steam sterilizers that look something like 
steam boilers are used in hospitals for sterilizing 
such things as bed ticks and bedclothes. These 
vessels are very strong so they can resist the 
pressure of steam. The steam may be ad- 
mitted directly in contact with the articles to 
be sterilized or it may be held in a jacket. In 
the latter case the processsis called sterilization 
by dry heat. When dry heat is employed a 
higher temperature and longer time are required 
than otherwise. 

What is an antiseptic? The word antiseptic 
comes from two Greek words meaning "against 
putridity" (decay by means of bacteria). An 
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antiseptic is used generally before germs have 
begun their work on the tissues. It prevents 
the growth of germs in wotmds or sores, partic- 
ularly the pus-forming bacteria (page 146). A 
disinfectant is usually very much stronger than 
an antiseptic and differs from the latter in not 
being intended for use upon the living body. 
An antiseptic does not necessarily kill the germs. 
Freezing cold is a good antiseptic and foods 
are kept for a long time in cold storage. 

Thus we see that though we have countless 
enemy germs, nature and science have given us 
safeguards which, together with habits of per- 
sonal cleanliness, will often protect us from 
them. If all persons were educated in rules of 
right living and kept them, if poverty and intem- 
perance in eating and drinking were banished 
from the earth, it would be a simple matter 
greatly to reduce all germ diseases. But this 
condition of affairs will probably never be 
realized. It is important therefore to take all 
possible precautions against infection. 

QUESTIONS TO HELP THE PUPIL 

I. What are microbes or microorganisms? 2. What 
is the difference between bacteria and protozoa ? 3 . What 
different shapes have these minute organisms? 4. Name 
some bacteria that are helpful to man and show how they 
are helpful. 5. Name some that are harmful and show 
how they harm. 6. How and where do bacteria live? 
7. How do they multiply? 8. What sort of wovmds are 
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most favorable to the tetanus bacilli? 9. What medical 
treatment should such wounds receive? 

10. What are toxins? 11. What are antitoxins? 12. 
Describe how antitoxins may sometimes be prepared 
artificially. 13. Why should the physician care to have 
these artificially prepared antitoxins, when they form 
anyhow within the bodies of persons who are ill with infec- 
tious diseases? 14. State whether the antitoxin that is 
used in one disease can also be used in another. 15. For 
what diseases have antitoxins been prepared? 16. What 
is vaccination? 17. Why does the government wish all 
children and all soldiers to be vaccinated? 18. Exactly 
what takes place when a person is vaccinated? 19. When 
is a person said to be immune to a disease? 20. How 
does he become so? 21. How long does immunity last? 

22. What causes some of the common skin diseases? 

23. Define bpil; carbuncle; scabies; eczema; meningitis; 
infantile paralysis. Tell what you can about each. 

24. Name several ways of killing germs. 25. When may 
you use heat in disinfecting? When poisons? 26. What 
poisons are used and how? 27. What is the diflEerence 
between a disinfectant and an antiseptic? 



XIV. Protecting the People from 

III Health 

How are pupils in public schools protected from 
children's diseases? Measles, whooping cough, 
croup, diphtheria, and scarlet fever are often 
called children's diseases. This does not mean 
that grown persons never have them. They 
often do. But these diseases are common 
chiefly among children. Many persons think 
that children must have them. A fond mother 
said to the writer not long ago, speaking of her 
daughter, ''Louise is six. I am going to send 
her to public school.'' My reply was, "Do 
not send her for a year or two. Let her enjoy 
outdoor life and play." "No," she responded, 
"I am going to send her right away. I want 
her to have whooping cough and measles just 
as soon as possible." 

Many mothers look upon the public schools as 
clearinghouses for children's diseases. It is not 
necessary that children have these diseases. 
They never have them unless they contract 
or "catch" them from somebody else. Hence 
the health officer protects well children from the 
sick by quarantine. 

What is quarantine ? When a child .becomes ill 
he is taken out of school and kept away from 
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other children. In certain cases, even in his 
own house, he has a separate room and nurse 
and even other members of the family are not 
allowed to visit him. Whenever any one is 
safeguarded in this way he is said to be quar- 
antined. A child is quarantined in order that 
he may be prevented from giving the disease 
which he has to anybody else. In most cities 
the law requires all children suffering from con- 
tagious diseases to be quarantined. In Wash- 
ington the laws permit a child with whooping 
cough to be taken into the street provided 
he does not go near other children. With 
measles and diphtheria children are usually 
too ill to go into the street. With diphtheria, 
especially, even the father and mother, if they 
are not nurses^ are not allowed to see the child. 
The one who goes into the child's sick room 
must stay there on accoimt of the danger of 
carrying infection. Even the doctor who visits 
the child disinfects or kills the germs on himself 
and his clothing before he goes to any other home. 
In severe cases the patient is removed to a 
hospital, usually public, called a contagious 
disease hospital. Here he is kept in a room 
apart from the others, where only patients with 
that disease are being treated. These public 
hospitals are under the management of the 
health department of the city or county. Here 
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patients are cared for, sometimes entirely free 
of charge, if they cannot afford to pay for 
private medical treatment. 

How dangerous are these diseases? There is 
danger to children in all these diseases. The 
young child, especially, does not have the resist- 
ance of the older child or the grown person. 
That is, his power to keep well in spite of 
disease germs is not so great. Hence he may 
succumb to a disease which, if he were older, 
he might overcome. The most dangerous of 
children's diseases are, first, diphtheria or its 
near neighbor croup ; second, scarlet fever ; third, 
measles; and fourth, whooping cough. Many 
children die every year from these diseases 
which their mothers often want them to have. 
The particular disease may not be fatal to the 
child. He does, however, have a tendency to 
contract other diseases which follow in the 
wake of those mentioned. In common language 
these are called sequelae (** followers"). Thus 
pnetmionia, heart trouble, tuberculosis, or some 
similar disease may follow the children's diseases. 
This is due to the fact that the resistance of 
the child who has been sick has been so reduced 
as to favor the development of these other 
diseases. 

How are these children's diseases contracted? 
These diseases of children are always C( 
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by actual infection from a diseased person. It 
is not even necessary to touch persons who have 
certain diseases in order to get the same sickness. 
If we go into a room where a child has whooping 
cough the germs from the throat may be floating 
through the air, having been expelled or driven 
out during coughing. Or we may take hold of 
some object on which these germs have been 
deposited. We may ride in a street car where 
a child has been coughing and the germs are 
still left floating in the air or attached to some 
part of the car where we may acquire them. 
Sometimes it seems that a child's disease starts 
up of itself, but this is never the case. The 
cause of the infection may be tmknown, but it - 
nevertheless exists. 

How long after exposure is it before the child is 
ill ? The time elapsing between the exposure of 
the child and the time when the disease breaks 
out is called the period of incubation (hatching). 
The time required for Ihe development of 
measles is ten to fourteen days. The disease 
lasts usually about two weeks. The time re- 
quired for the development of whooping cough 
is from two to ten days. Whooping cough lasts 
about eight weeks. The time required for the 
development of scarlet fever is from two to eight 
days, and this disease lasts from two to three 
weeks. The time required for the development 
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of diphtheria is from two to ten da3rs. Diph- 
theria is a very quick disease, and in cases of 
recovery lasts from one to two weeks. Other 
children's diseases, which, however, are quite 
common to grown people, are mtmips and 
chicken pox. The disease known as mimips is 
ushered in by a painful swelling under the jaw. 
The average duration of the incubation is about 
two weeks. Chicken pox has an eruption which 
resembles smallpox in some respects. The time 
of incubation is from one to two weeks. 

For how long a time can these diseases be 
communicated? Generally when the sickness is 
well over and the child is recovering, the danger 
of communicating the disease to other people 
is not great. In some circtimstances, however, 
this ability to communicate the disease lasts a 
long while. For this reason the child should 
be kept in quarantine for a considerable period 
after all evidences of the disease have disap- 
peared. By enforcing the quarantine the health 
officer is most successful in preventing the spread 
of diseases of this kind. 

Why should schools be inspected by a medical 
officer? The schools are the most favorable 
places for contracting disease. The medical 
inspection of schools is of the greatest impor- 
tance to the public health. A thorough medical 
inspection of all the schools in the United States 
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which wotild exclude from the school all children 
who have colds, sore throat, and early symp- 
toms of disease, would save thousands of valu- 
able lives every year. 

What is the value of dental inspection? The 
dentist is just as important to the welfare of 
the school as the doctor. The teeth of school 
children have important relations to health. If 
the teeth are irregular or decayed it is impossible 
to chew the food properly and weakened diges- 
tion may follow. The infection or poisoning by 
germs of decay (for decay is caused by bacteria) 
may easily be conveyed to children whose teeth 
are sotmd. More serious infection due to the 
bad teeth may take place within the body. 
Rhetimatism, heart trouble, tonsilitis, and pneu- 
monia may be favored or even brought on by 
bad teeth. 

The breath of a child with bad teeth becomes 
foul and his playmates avoid him. Bad teeth 
seriously interfere with good, behavior and 
scholarship. Dental inspection maps out the 
diseased teeth. The child takes the chart 
home to his parents, who perhaps have not 
known that his teeth were in bad condition. 
The father takes the child to the dentist. As a 
result his teeth, health, deportment, and stand- 
ing in his class are all improved. Bad boys 
become good when their teeth are put in good 
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condition. Poor pupils sometimes go to the 
head of their class when their mouths are put 
in proper condition. 
How does the state protect our health ? We do 

much toward keeping ourselves in good health 
by forming good health habits. In so doing, 
we also protect the health of others. When we 
keep our yards free from rubbish and our houses 
clean, the air in the neighborhood is kept free 
from bad odors and we benefit all our neighbors. 
When we have a cold and we cough or sneeze, 
we hold our handkerchiefs to otu* mouths and 
noses. Thus do we protect others from catching 
colds. The city or state should require us to do 
all these things. 

But there are many persons who do not know 
how to take care of their own health and are 
careless of the well-being of others. From such 
persons we need protection. They must be 
required to do certain things and forbidden to do 
certain other things in order to safeguard the 
public health. One of the principal duties of a 
government is to protect the health of its people. 
This it does by means of laws and regulations 
which all must obey. 

What is a board of health ? A board of health 
is a department of the government which takes 
care of the public health. Every large city or 
town has a board of health. The n of 
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this board make rules of health that must be 
followed by all who live in the city or town. 
In general, it is the duty of the board to see, so 
far as it is able, that the food the citizens buy 
is good and wholesome. The air they breathe 
in the home or on the streets must be as pure 
and as free from dangerous germs as it is pos-. 
sible to make it. No harmful microbes may 
lurk in the water supplied to the people. These 
tasks are performed with the help of other 
departments of the government. In fact, all 
departments of a well-ordered government work 
together for the safety, welfare, and good health 
of the citizens. Among those organizations that 
work with the health department are the bureau 
of streets and alleys, the water department, the 
department of sewers, the playgrotmds depart- 
ment, the building and housing department, 
and, in some large industrial centers, the bureau 
of smoke prevention. The police force also 
renders most valuable assistance. 

How do the departments work for the public 
health? The bureau of streets and alleys keeps 
the streets clean by sweeping and flooding with 
water, and clears the gutters of dead leaves and 
refuse. In summer it oils or sprinkles the 
streets to keep the dust caused by automobiles 
and wind from filling the air. An unpaved 
street is always dustier than a paved one. So 
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it is to the interest of the public health for 
the department to extend the paved area of 
the city as much as possible and see that all 
damaged paving is 
promptly repaired. 
A branch of this 
department also 
removes garbage 
and rubbish which, 
if left lying in streets 
and alleys, would 
fill the air with 
germs and bad 
odors. Horse dung, 
if left in the streets, 
provides breeding 
places for flies which 
may carry disease 
into the homes. 
The water depart- 
ment provides the citizens with a plentiful 
supply of water for drinking, bathing, and 
general cleansing purposes. Every day in well- 
governed cities a member of the board of health 
examines the water at the pumping stations to 
Bee whether it is fit to drink. If dangerous 
bacteria are foimd, steps are taken to piuify it 
with chemicals, filtration, or both. Citizens are 
at once warned that suspicious water 




A street cleaner at work 
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boiled before it is safe to use. A sudden rush 
of rainwater will wash great quantities of bac- 
teria into any exposed water supply. If it is 
possible for sewage to reach the water the 
danger from imparities becomes a certainty. 
In rainy weather following a drought a well- 
conducted water department will take imusual 
pains to purify the water and warn the people. 
Another thing every up-to-date department 
does to prevent the spread of disease is to secure 
and enforce laws forbidding the use of common 
drinking cups and towels in public places. The 
mouth, more than many other organs of the body, 
is a loafing place for harmful germs. Experts 
who have made a study of germ diseases tell us 
that in otir mouths may be found the germs of 
diseases we have never had and from which we 

• 

are not suffering. These germs we deposit on the 
drinking cup and pass on to the next person who 
uses it. If his system is in a somewhat weak- 
ened condition, he will be tmable to resist the 
attack and will fall a victim to the disease. In 
much the same way, infection is spread by the 
public towel, with its coating of dirt and germs 
transmitted through contact with the skin. 
Health departments have discovered that some 
of the most terrible diseases from which 
mankind suffers are passed about from one 
person to another through these two agencies. 
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Accordingly, they insist on the use of individual 
towels and drinking cups conveniently made of 
5^^4^-' paper. The bub- 

C-. ,. f»w _ bling drinking foiui- 

tains which have 
become so common 
are now known to . 
be very insanitary, 
unless frequently 
disinfected with 
care. The parch- 
ment drinking cup, 
used once and 
thrown away, is the 
safest. 

The department 
of sewers builds and keeps in order a system 
of tmderground drains that carry away the 
waste from toilets, kitchen sinks, gutters, factory 
drain pipes, and the like. Some cities allow their 
sewage to empty into a neighboring lake or 
river. This practice spoils the water for htiman 
use and kills the fish. Some progressive cities, 
however, have adopted the plan of purifying 
their sewage with chemicals, forming sludge 
(water-soaked mud) and using it as a fertilizer. 
Instead of poisoning the air and the water 
supply, this waste matter can be used to enrich 
poor soil and make crops grow. A good method 
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of sewage disposal is to cany it on to barren, 
sandy soils, which by this means are made fertile. 
In the crowded cities where pure air is not 
always easy to get, the recreation department 
provides the people with breathing places in the 
form of parks and playgrounds. These places, 
when large enough, are planted with grass, 
trees, and flowers. These are cultivated not 
only for their beauty, but for their health-giving 
quaHties. We have learned that plants are con- 
tinually giving ofif oxygen and absorbing carbon 
dioxide gas from the air. We know also that 




A city playground 

human beings must have an abundance of 
1 and must get rid of the carbon dioxide 
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gas in their systems. So we can see what a fine 
medicine Nattire has stored up for city people 
in their parks and playgrotmds. Many park 
boards supply these places with swings, row- 
boats where there are ponds, tennis courts, 
sliding boards, parallel bars, rings, and other 
playgroimd apparatus. They sometimes add 
a well-equipped gymnasium for use in cold 
weather. Thus the city provides for those 
who, after their work is done, have no private 
means of outdoor recreation. Here they may 
come to rest or to strengthen their bodies by 
proper exercise. 

What are the duties of the food inspector ? The 
health department renders no public service more 
important than the sanitary regulation of foods 
and beverages sold within the city. Inspectors 
make the rounds of the local markets to see that 
no bad meats, decayed vegetables, diseased 
fruits, or adulterated groceries are exposed for 
sale. They keep a watchful eye on bakeries, 
candy shops, restaurants, and similar places 
where cooked foods are handled. They inspect 
soda fotmtains and other places where **soft" 
drinks and ice creams are served, to protect the 
people against unclean handling and harmful 
adulterants. They demand that all the? 
shall be kept clean, well ventilated, 
from dust and flies. Special attentioi 
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to dairies and milk -bottling establishments, for 
every good health officer knows that the lives of 
very small chil- 
dren depend 
upon the purity 
of the milk they 
drink. 

In the United 
States, as in no < 
other country, 
ice is used with 
food and often 
taken into the 

. system, some- ^ **""* inspector at work in a dairy 

times with the liquids we drink. So it requires 
the strictest inspection. It is the duty of the 
health department to see that the streams and 
ponds from which it is' cut are fit for use, and 
that the storage houses are kept clean. But ice 
should never be put into the liquids we drink. 
It should be applied only to the outside of the 
vessel containing the liquid. 

Why is overcrowding in a city dangerous to 
health? One great danger to health in the city 
is caused by overcrowding. In the business and 
factory districts of many cities, every available 
square foot of space is occupied by buildings. 
There is no room for grass or trees. The build- 
ings, crowded close together, tower high, thus 
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shutting out the sunlight. The streets and the 
buildings are filled with people, some neat and 
careful in their habits, others dirty, ignorant, 
and careless of the needs of themselves and 
others. For this reason diseases are spread 
more easily in the city than in the country 
where the air is pure and the population more 
scattered. 

When many people live in a small space, the 
homes, especially those of the poor, must be 
small. A great many of these people work in 
factories and stores at low wages. They must 
live as cheaply as possible in order to get food 
and clothing. For this reason, they seek cheap 
lodgings, usually in the slums. 

What are slums ? In some parts of large cities 
are rows of old houses called ''tenements" 
because they are occupied by two or more 
families living independently of each other. 
Usually they stand in or near the factory dis- 
trict where the air is tainted by smoke and 
gases. As the rent is cheap, the poor people 
flock here to live. These groups of wretched 
tenements are called slums. The houses are 
divided into tiny rooms, most of them without 
proper light or ventilation. Some of the rooms 
are without a single window. Others, far below 
the street level, are often flooded with fil' 
water that has leaked from broken drain pi 
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In such imhealthful surroundings, sometimes 

as many as eight persons Uve in a single room. 

How does the 




A sleeping n 

Sometimes entire cities have been swept 
by epidemics which started in their slimis. It 
is not many years ago since these conditions 
were brought to the attention of thinking people. 
City governments at last took action to clean 
up their slums. Building and housing laws were 
made which laid down rules for the construction 
of tenements and workshops, and a department 
sprang up to enforce these laws. In New York 
state especially, where the worst cases of over- 
crowding may be found, builders of tenements 
Tere compelled to allow not less than 400 cubic 
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feet of air space for each person. The least 
amoiint of air space required for workshops was 
250 cubic feet. Many old tenements were torn 
down. New sanitary houses were erected in 
which every room had a window opening out of 
doors. Insanitary plumbing, vaults, and sinks 
were abolished. In planning the size of yards, 
rooms, window space, and the like, builders were 
forbidden to go below certain measurements. 
Thus ventilation and lighting were much im- 
proved. Better forms of fire escapes were 
demanded and certain parts of the building, as 
stairways, had to be fireproof. The laws made 
it hard to build tenements over six stories high, 
especially on narrow streets, where tall buildings 
shut out the light and air and are dangerous 
in case of fire. No such buildings should be 
allowed imless strictly fireproof. 

What are the duties of health inspectors? In 
some cities the health department sends out 
inspectors to examine the homes especially of the 
poor people. When windowless rooms, broken 
plumbing, unclean walls and floors, and filthy 
cellars are found, the owners of the buildings are 
forced to put things in order. Many landlords 
do not care about the welfare of their tenants. 
They only want to make as much money as pos- 
sible out of their houses. But all are obliged 
to obey the law. 
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Many of the persons living in the tenements 
do not know that disease germs are to be f oimd 
in dirt and refuse. They do not know how 
dangerous it is to live with sick persons in 
unventilated rooms. The inspectors are told 
to teach the people these things. It is hoped 
that a great change soon will come. With im- 
provement in the homes and education of the 
people, the general health will improve. By 
their attention to sanitation, city governments 
save thousands of lives. 

It is known that many people living in the 
wretched surroimdings of the sltims are indif- 
ferent and will not obey the laws. The prisons 
and asyltmis are filled with persons who have 
come from the sltmis. But now imder changed 
conditions, the poor people gain new courage. 
They work better and are more careful of them- 
selves and others. Thus besides lengthening 
the lives of many of the poor by their health 
laws, cities reduce crime and make useful, happy 
citizens. Not only in the cities but also in 
many counties in the coimtry districts visiting 
nurses are found who go to the ill or tmf ortu- 
nate and teach them the value of cleanliness, 
wholesome food, and bathing. They also show 
them how to care for the sick. 

This work has been carried even further. 
Many cities take greater pains than ever before 
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to keep their crowded districts clean. Wherever 
it is possible, special playgrounds are opened in 
sltim neighborhoods. Occasionally the people 
are taught the value of cleanliness through the 
opening of free public baths. In Washington 
there is a public bath during the summer in the 
Potomac River. Health officers are always in 
attendance to prevent any one with a loath- 
some or contagious disease from going into 
the water. 

In the workshop as well as in the home, sani- 
tation laws are enforced. Factory inspectors 
are appointed whose duty it is to see that the 
surroimdings of the workers are clean and 
wholesome. Shops and factories are required 
to be well ventilated and lighted. Workers 
are not allowed to labor more than a certain 
number of hours, and fines are imposed upon 
employers who demand more hours than the 
law allows. All these measures have greatly 
improved the health of the workers as well as 
the quality of their work. Thus, both employer 
and employee are benefited. 

How do we get rid of the smoke nuisance? A 
ntunber of cities that are centers of trade and 
manufacturing have been forced to consider the 
problem of how to get rid of their smoke. Out 
of their efforts have grown departments of 
smoke prevention. It is the business of these 
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departments to guard the public health against 
this dangerous pollution of the air. 

Many people do not realize the seriousness of 
this evil. The smoke that pours from chimneys 
and smokestacks . in manufacturing and railway 
districts is filled with poisonous gases. In the 
burning of coal, large quantities of a gas called 
sulphur dioxide are thrown off into the air. 
This gas destroys trees and grass and flowers. 
The smoke also contains a vast number of 
carbon particles. When breathed in, these 
particles leave black deposits in the tissues of 
the limgs (see page 65). Even arsenic is some- 
times foimd in smoke from burning coal. 

The avenues through which the breath passes 
do all in their power to protect the limgs. The 
lining of the nostrils is fitted out with a multitude 
of minute, hairlike filters, which seize and hold 
back as much of the stream of soot as possible. 
Guarding the entrance of the bronchial tubes, 
stands an army of little sentinels — the cilia, 
shaped like tiny fingers. Back and forth they 
swing imceasingly as long as life lasts, driving 
the invading black particles upward toward the 
mouth. The stream of mucus, secreted by the 
soft membrane lining the air passages, catches 
them up and sweeps them away in the same 
direction. Then there are the phagocytes, of 
which we have learned on page 87. These 
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"sanitary engineers of the blcxxi/' as one 
authority calls them, stand ready to seize and 
destroy any harmful substances that come their 
way. But the faithful sentinels cannot turn 
back or destroy all the invaders. For in some 
cities, tons of soot are deposited every day, so 
human beings cannot escape the deluge. Nu- 
merous carbon particles sift into the Itmgs, 
streaking and spotting their pink lining with 
black. In the limg walls are cells through 
which passes the oxygen that purifies the blood. 
The soot blackens and clogs these cells tmtil 
they cannot do their work, and the body is 
thereby weakened by having its supply of 
oxygen partly cut off. Thus it may easily 
become the prey of every disease with which 
it comes in contact, particularly the dreaded 
"white plague," tuberculosis. 

So it is the task of the smoke prevention 
department to prevent the clogging of the Itmgs 
and the poisoning of the air by smoke. There 
are several methods by which this result may be 
obtained. Devices may be used which almost 
entirely consume the dense clouds of smoke 
rolling from locomotives, factories, and boats. 
Also, by certain methods of handling the fires 
in the furnaces, much of the smoke may be 
"burned up.** Smoke inspectors go about 
teaching firemen how to manas^e their fires. 
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They also enforce the laws providing for the 
use of smoke-consuming appliances. Finally, 




The effect of smoke on the lungs 

Kction of ths lung o( ■ healthy child; a, broncbUl tube*; b, lobiila' 

some cities are insisting that the railways run 
all their engines by electricity within city 
limits, thus doing away with locomotive smoke 
altogether. 

What are vital statistics ? Another function of 
the health department is to supervise the work 
of collecting vital statistics. These are, public 
records of the births, deaths, and diseases occur- 
ring among the people of given localities. Such 
records are kept in all the leading countries of 
the world. But there are many parts of the 
United States where vital statistics are not 
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kept. This is a great mistake, as they are very 
important in the work of guarding the public 
health. 
What is the value of vital statistics? If the 

health records of a town or city show that there 
are a great ntmiber of deaths from disease, it 
is clear that there is something wrong. The 
water supply may be filled with dangerous 
bacteria. Persons suffering from contagious 
diseases may not have been kept in quarantine. 
The air may have been poisoned by decaying 
waste matter that should have been removed. 
In every case, the records will point out to the 
health officers what the trouble is, so that they 
may improve conditions. 

After the evil has been located and measures 
taken to remove it, the vital statistics will then 
show whether the work has been successful. 
If it has, the number of sick persons will im- 
mediately grow less. 

Nothing better illustrates the various duties 
of the health department and the use of vital 
statistics than the campaign which city, state, 
and national governments have carried on 
against tuberculosis. We have learned that 
tuberculosis is more destructive to human life 
than any other disease (page 33). This knowl- 
edge came to us partly through a study of vital 
statistics made by able physicians an^ ' ^ists. 
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They found that tuberctilosis kills over 150,000 
persons in the United States each year, l^or 
years they labored to understand the disease 
and to work out successful methods of treat- 
ment. Their investigations upset the popular 
belief that people suffering from tuberculosis 
cannot be cured. Health departments every- 
where profited by their studies and cooperated 
with them. As far as possible, the methods 
they recommended for checking the disease have 
been adopted. 

What is tuberculosis ? These investigators dis- 
covered that tuberculosis is a disease caused 
by germs which, in about ninety per cent of the 
cases, are carried from one person to another. 
Hence precautions to prevent the spread of the 
disease from person to person are most impor- 
tant. These germs not only attack the lungs 
but may grow in almost any part of the body — 
for instance, the intestines, the larynx, the kid- 
neys, the skin, or the bones. But the form that 
causes the most deaths is pulmonary (limg) 
tuberculosis, or consumption. The germs enter 
the body in three ways. First, they may be 
inhaled in the form of a moist spray caused by 
the coughing, singing, laughing, or sneezing of 
the patient. Secondly, they may be swallowed 
in food, as in milk. Thirdly, the germs may be 
lodged in open cuts or bruises. 
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What has been done to prevent the spread of 
tuberculosis? The investigators foitod that, 
under ordinary conditions, the tubercle bdcillus 
(page 33) does not grow and multiply except 
in the tissues of human bodies or those of the 
lower animals. They investigated the con- 
ditions that favor the spread of this germ. On 
their reports the city governments based their 
laws to guard the public health. 

It was pointed out that great danger lies in 
the habit of spitting in public places. Most of 
us have seen notices in street cars and public 
buildings saying: ''Spitting on the floor is 
prohibited. Offenders are liable to arrest.*' 
These notices are posted by health officers. In 
New York and other cities offenders are made 
to pay a heavy fine for disobeying this rule. In 
some cities, spitting on the sidewalk is prohib- 
ited. When a constimptive spits or coughs, he 
sends thousands of germs into the air, to endan- 
ger the lives of any who may be near. 

The investigators also discovered that cattle 
may have tuberculosis and that the germs may 
be present in the meat and the milk (page 34). 
Food inspectors were instructed to stop the sale 
of the meat of tuberculous cattle. Dealers in 
milk were required to purify the milk by heating 
it to a certain temperature. This process makes 
harmless most of the disease germs that may 
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be present. It is called Pasteurization y from 

Pasteiir, the name of the man who discovered it. 

How were the people educated to guard against it? 

The most effective part of the campaign against 
tuberculosis has been the work of education 
among the people. Health departments, anti- 
tuberculosis societies, medical societies, and 
charitably organizations united in teaching the 
public how to guard against the dread disease. 
It was shown that fresh air and sunlight will 
destroy the tubercular germ as well as the germs 
of other diseases. Tuberculous patients were 
therefore encoviraged to live in the open air as 
much as possible. They were warned against 
''quack" medicines and nostrtims or patent 
medicines, many of which contain alcohol. 
Alcohol is one thing that tuberculous persons 
should not use. Statistics show that the use of 
alcohol lessens the body's natural ability to 
resist the germs of disease. When the system 
is ''run down," certain tonics like cod liver oil 
may be valuable to nourish and strengthen it. 
But it is a great mistake to assume that the 
disease can be cured by the use of drugs. 

What precautions should be taken? Those who 
assist in educating the people lay great em- 
phasis upon a proper diet. This should be 
especially nourishing in order to provide the 
blood with Tigorous organisms with which to 
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destroy the tuberctdosis germs. Pure milk, eggs, 
whole wheat bread, fresh vegetables and frtiits, 
with meats of healthy animals, form the ideal diet. 

Plenty of sleep in the open air, freedom from 
worry, and only gentle exercise are other essen- 
tials. If an outdoor sleeping room is impossible, 
then the patient should sleep in a well-ventilated 
room by himself. Also his bed clothing should 
be aired every day and disinfected frequently. 

A person with tuberculosis should hold a 
handkerchief before his face when he coughs. 
His handkerchiefs should be disinfected by boil- 
ing. The sputa should be received in a special 
paper vessel and burned. His dishes should be 
kept apart from those used by other members 
of the family, washed separately, and boiled be- 
fore being used again. Also the person handling 
a tuberculous patient should disinfect his hands. 

Such are the chief precautions to be taken 
to conquer the disease. A strict observance of 
these rules makes it possible for a well person to 
care for a tuberculous patient without becoming 
infected. Tuberculosis, if taken in time, is 
cvirable. Neglected in its first stages, however, 
it will prove a stubborn foe to overcome. 

Other measures have been adopted to check 
the growth of tuberculosis. Public and private 
hospitals and sanitaria for tuberculous patients 
have been established in various parts of the 
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country. Open-air schools for tuberculous chil- 
dren have been opened in large cities like New 
York and Chicago. It is noticed that those 
who attend improve rapidly in health and in 
the quality of their school work. 

The ravages of tuberculosis are already de- 
creasing. Nevertheless, in the task of extermi- 
nating it there are great obstacles to overcome — 
poverty, bad housing, ignorance, and alcohol. 
But the efforts of health departments, with the 
campaign of education, are slowly making head- 
way against this enemy of mankind. 

PUBLIC HEALTH IN THE CX)UNTRY 

Why is it usually more healthful to live in the coun- 
try than in the city ? It is more healthful to live in 
the coimtry or the small village than in the city 
because country air is generally free from the 
smoke and gases of factory fires and the dust 
of city streets. Cotmtry people live more in 
the open air and are not crowded together. 
For this reason, vital statistics show often a 
smaller ntmiber of deaths from contagious 
diseases in the coimtry than in the city. Dis- 
eases of the limgs and throat are less frequent. 
The clean air and the simshine lessen the danger 
from pnetmionia and tuberculosis. But in a 
few states the death rates are higher in the 
rural districts than in the cities. Persons may 

1-7 
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live there amid stirroundings just as unsanitary 
as any in the city. Some persons do not imder- 
stand the value of fresh air, and so keep doors 
and windows tightly closed. 

What is the chief danger in the countiy ? Vital 
statistics show that those who live in the country 
are more in danger of typhoid fever than those 
who live in the city. The cause of typhoid is 
usually a polluted water supply. As a rule, 
the city dweller can be siu-e that the water sup- 
plied to him has been carefully examined and, 
if necessary, purified. The city sewage sys- 
tem also is generally so planned as to carry off 
all waste. But the coimtry dweller has a more 
difficult problem to solve. He must provide his 
own water supply; and if he is not awake to 
the dangers of infection from germs, he will be 
exposed often to serious illness from drinking 
impure water. In the cotmtry, wells are fre- 
quently located at lower levels than cesspools, 
bams, outhouses, chicken yards, and pig pens. 
The result is that the poisonous waste from 
these places seeps through the soil and into the 
drinking water. If the subsoil is gravel the 
impurities soak through it very rapidly. Those 
who drink the water are, of covirse, in danger 
of having typhoid fever. 

Often wells are not properly constructed. 
The opening may be in a depression slightly 
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below the surface of the surrounding land. So, 
after a heavy rain, the surface water washes the 




germ-fUled earth from the upper layer of the 
soil into the well. This makes the water just 
as dangerous to use as if a strong poison had 
been poured into it. Sometimes the farmer 
gets his water supply from a spring which 
comes from the drainage of cesspools and barn- 
yards located on higher ground. There is 
usually no board of health to warn him that 
he can depend upon the purity of spring water 
only when it rises from deep sources. There 
is no one to compel him and his neighbors to 
select elevated groimd for their wells, at a safe 
distance from all cesspools, and to build their 
outhouses on the dry earth plan and without 
vaults. Small village communities, however, 
often have health officers to advise the people 
of the necessity of a pure water supply and 
to show them how to obtain it. 

I-7a 
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Do some diseases thrive best in the country? 

Besides typhoid, a few diseases, such as hook- 
worm, seem to thrive best in the cotmtry. They 
are really a product of habits of living, especi- 
ally in warm climates. In the Southern States 
of our own land, the worm which causes the 
hookworm disease develops in soil that has been 
poisoned by waste matter (feces) from human 
beings. It may enter the body in drinking water, 
but more often it enters through the skin of 
the feet. Children and adults who make a 
practice of going barefoot easily fall victims to 
it. The hookworm finds its way into the intes- 
tines, where it lives and multiplies, weakening 
the entire system. The child who is attacked 
by it does not grow as he should. His mind 
is weakened as well as his body, and in many 
cases he dies of the disease. 

So great have been its ravages that national 
and state governments have come to the aid of 
local authorities in an effort to stamp it out. 
As in tuberculosis, the most good is done by 
telling the people the cause of the disease. They 
are shown that cleanliness is the chief reqtiire- 
ment. Pollution of the soil should be avoided. 
All outhouses should be kept clean. Children 
should not be allowed to run barefoot on pol- 
luted ground. To-day there is every prospect 
that the hookworm will be entirely destroyed. 
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Thus we see that coiintry life has its dangers 
as well as city life. We also see that cleanliness, 
piire air, and a good water supply, whether in 
the city or in the country, are the principal 
things necessary to good health. 

QUESTIONS TO HELP THE PUPIL 

I. Name some of the most common children's diseases. 
2. Is it wise or unwise for children to visit their plajnnates 
who are ill? 3. What is a quarantine? 4. Name the 
shortest and the longest period of incubation mentioned. 
For which diseases? 5. How long must one be quaran- 
tined? 6. Show how decaying teeth injure health. 7. 
Name several ways in which the city and state governments 
help the people to keep well. 8. Is it a good or bad plan 
for many children to drink from the same cup? 9. Can 
you think why the city should need to have a building 
and housing department? ip. How is smoke an injury 
to health ? 11. What can be done to prevent such injury? 
12. What are vital statistics? 13. Are your vital statistics 
recorded? 14. What officer in your town should have 
them? 15. Whose duty is it to furnish him with those 
statistics? 16. What use does the government make of 
them? 17. Give another name for ** consumption." 18. 
What causes it ? 19. Name the best ways of preventing it. 
20. Show how a person who is ill with tuberculosis can 
keep from infecting others. 21. Name one disease that 
thrives better in the country than in the city. 22. How 
may it be prevented? 



XV. How TO Handle Acx:idents and 

Emergencies 

What is "first aid"? It often happens when 
children are playing that they hurt themselves, 
sometimes very badly. They may cut them- 
selves or they may be so unfortunate as to fall 
and break an arm or leg. Sometimes bones are 
thrown out of place or the ligaments holding 
them together at the joints are strained. There 
are many other hurts from which children, and 
grown people as well, may suffer. 

In all accidents the important thing is to help 
the unfortunate one as quickly as possible. 
This is called "first aid." In a great many in- 
stances first aid has saved life. In other cases 
it has spared the victim much pain or saved 
him from lasting injury. 

Most first-aid measures are so simple that a 
child may easily learn them. It may be that 
by learning these measures you may know what 
to do in cases of emergency when older persons 
stand helpless. 

How may we give first aid to the drowning? 
Many lives have been lost by drowning that 
cotdd have been saved if those near by had 
known what to do. When a person is under 
water he naturally cannot breathe "" '3 is 

190 
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not drawn out of the water within a few minutes 
his heart action stops. If he can be rescued 
and if treatment can be given within fifteen or 
twenty minutes, in many cases he can be revived. 
It is of the utmost importance that no time be 
lost. A few seconds of delay may mean death. 

First place the patient, face downward, with 
head lower than the rest of his body. Roll him 
gently from side to side, or place the hands 
under the body at the waist line and with his 
head still hanging down partly lift him from 
the ground. This will allow the water to run 
out of the mouth and lungs. Next free the 
mouth, throat, and nostrils from anything that 
wotdd hinder breathing. All of this must take 
but a few seconds of time. 

Now turn the patient over on his back. The 
important thing is to get him to breathe and 
that as quickly as possible. To all appearances 
the person is dead. The heart has almost 
stopped beating; the breathing has entirely 
ceased. It is necessary then to try ''artificial 
respiration." This is brought about by moving 
the muscles and bones of the thorax (page 24) 
as they move in natural breathing, thus allow- 
ing the air to pass in and out of the limgs. If 
begun quick enough, this treatment may stimu- 
late the heart, lungs, and diaphragm to action 
9,gain, and thus save the patient's life, 
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In order to bring about artificial respiration, 
first press the arms firmly against the sides of 
the body. Then, grasping them between the 
hands and elbows, lift the extended arms up- 
ward and outward until the hands touch above 
the patient's head. The arms will now, of 
course, be nearly parallel to the ground on 
which he is lying. Hold them a second in this 
position, then, reversing the action, bring back 
the arms to the first position against the 
patient's body. After another second's rest, 
rci>cat the movements. The entire movement, 
from sides to position above the head and back 
to sides, should be made about fifteen times 
per minute, for two hours, or until breathing 
i>oniiis. It is important that there should be 
\\o iiUerruption during that time. Meanwhile 
i^iwv ituist be taken to keep the patient's tongue 
pulUnl forward, away from the windpipe, so 
\\u\\ the air passage may not be blocked. 

Aft(fi('hl respiration is useful in cases of 
ttUl^H^nlion as well as all other cases in which 
I ho piUiont has been deprived of air so long as 
Id Nlop I ho natural process of breathing. 

Whut li A ptilmotor? A machine has been in- 
VMUUnl which induces breathing by ptmiping 
nHVHiMi into the lungs. This machine is called 
H (^Hlmntor. It is much used by physicians in 
trwUntint of drowning, or in case o^ "^ ^ation 
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by gas, or in treatment of pneumonia or other 
diseases of the respiratory organs when the 
patient has difficiilty in breathing. A ptdmotor 
is not usually available as first aid. The loca- 
tion of pulmotors in the community should be 
generally known so that one may be sent for 
immediately while the first-aid work is going 
on. Efforts to revive a drowned person should 
be continued until the body grows cold and 
rigor mortis (** death stiffness'') sets in. 

How should wounds be treated? The impor- 
tant thing in the first treatment of woimds and 
cuts is to get them clean. Such injtuies are 
often received from objects that are soiled or 
rusty. Cuts bleed freely and the blood helps 
to wash out the imptuities. But wounds made 
by nails or pointed objects sometimes do not 
bleed. Dirt and dangerous bacteria are driven 
into the flesh. In such cases if the wotmd is deep 
and cannot be cleaned out by using soap and 
water, it is best to see a physician to avoid dan- 
ger of poisoning. All wotmds, no matter how 
slight, should be washed in a weak solution of 
bichloride of mercury, a solution of iodine in 
iodide of potash, or of carbolic acid. Not more 
than three and a half ounces of carbolic acid 
should be used to a gallon of water. 

How may bleeding be stopped? If wounds 
are small the blood has a way of stopping itself 
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from flowing. When the blood comes into 
contact with the air, it thickens to jelly-like 
masses called clots. These clots, if undisturbed, 
really do wonderftd work, for they stop up the 
torn blood vessels, so that bleeding ceases. 
They also afford a substance through which, 
almost immediately, begin to grow the tiny 
fibrils of tissue that are to heal and mend the 
wotmd. Clots also perform another service. 
In closing and sealing the wotmd, they protect 
it from the entrance of poisonous germs. 

In case of large woimds, the bleeding proceeds 
so rapidly that the clots do not have time to 
form. In such cases some other method must 
be found to stop the bleeding. Deep cuts 
which seem to have severed an artery or a vein 
should be treated by a physician. But tmtil 
the physician arrives, the flowing of blood can 
usually be checked by pressing the thumbs 
firmly down on both sides of the wotmd upon 
the blood vessel that has been cut. Sometimes 
it is necessary to twist a knotted handkerchief 
tightly about the limb with the knot over the 
bleeding vessel, and pressing upon it, as in the 
picttu'e on the opposite page. If the blood is of 
a bright red color and if it comes in jets, in time 
with the heart beat, an artery has been cut and 
the handkerchief must be tied between the wotmd 
itnd the heart iv order to stop 1 flg^ 
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The arteries, as we have learned (page 84), 
carry the blood away from the heart. The 
veins carry it to 
the heart, so that 
when a vein is cut 
the blood flows out 
in a steady stream. 
In such cases the 
handkerchief should 
be tied on the side 
of the woimd away 
from the heart, or 
better on both sides 
of the wound. But 
the tight pressure 
should not be kept 
up for too long a 
period. To avoid injury to the limb from lack 
of blood, the pressure may be released for a 
short time and then applied again until the 
physician arrives. 

Place the patient who is losing much blood, 
with his head lower than his body, so the 
blood will flow into the brain, and . thus insure 
against fainting. Raise his head very slowly 
when he is to be moved. In extreme cases the 
legs shotdd be lifted and the arms bandaged 
from the tips of the fingers upward to force as 
much blood into the brain as possible. Keep 



To stop bleeding from arteries 
A, Spanish windlass; £, tourniquet 
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cool and do not be scared at the sight of blood. 
Don't forget these three essential things: (i) 
Send for the doctor. (2) Stop the bleeding. 
(3) Keep the patient's head lower than his 
body and keep him still. 

How shotild wounds and cuts be bandaged? 
It is no easy matter to bandage an injured limb 
securely tmless one knows just how to go about 
it. When the injtu'ed part is of even thickness, 
the bandage may be rolled firmly around, cover- 
ing each time half of the preceding turn of the 
bandage. Care should be taken not to make 
the bandage too tight. If the injtu'ed part is of 
uneven thickness the bandage may be made to 
lie smoothly by folding it back upon itself so as 
to make it fit the injtu'ed member. After the 
bandaging has been completed, the end should 
be firmly sewed. Stitches may also be taken 
through each turn of the bandage to secure it 
from slipping. School children should be taught 
how to act in cases of drowning, how to apply 
presstu'e to arteries and veins, how to apply 
bandages, and other first-aid help. 

When is tiiere danger of lockjaw ? The bacillus 
of tetanus (lockjaw) is often carried into deep 
wounds by nails and splinters. When the 
physician arrives he will inject bichloride or 
carbolic acid to the very bottom of the wound 
to kill the tetanus germ. 



I 
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What is to be done in case of broken bones and 
dislocations? In case of broken bones or dislo- 
cations the first thing to do after placing the 
patient in a comfortable position is to call the 
doctor. Such injuries reqtiire expert care in 
order to avoid harmftd effects that would last 
throughout life. When a bone is broken the 
doctor brings the broken ends of the bone to- 
gether as carefully as possible. He then uses 
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The bones of the arm, showing dislocation and normal position 
A, dislocation of the radius upward; B, radius set 

bandages that will keep the broken ends from 
slipping. The bone will then grow together 
again and in time become as strong as ever. 

Dislocations are caused when the end of a 
bone slips from the place in which it fits (the 
socket) into another place. In such injuries, 
which often restdt from a fall, the doctor must 
bring the end of the bone back into place. This 
usually causes much pain; but if it were not 
done, permanent deformity would result and the 
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patient would be unable to move the limb with 
as much freedom as if the joint had not been 
dislocated. Persons suffering from these injur- 
ies should be moved as little as possible until the 
siu^eon arrives. 

What is a sprain? In playing, children some- 
times strain the ligaments that hold together 
the bones at the joints without breaking or 
tearing them. Such injuries are called sprains 
and are very painful. Applications of very hot 
water should be made, followed by washing in 
cold water. The sprained joint should then be 
bandaged tightly. Sometimes it takes a long 
time for a sprain to get well. It is best to 
give the joint a little very gentle exercise as 
soon as it can be borne, beginning on the day 
following the accident if possible. This may 
prevent a long-continued stiffness of the joint. 

What should be done in case of freezing or frost- 
bite ? In very cold weather it is not unusual for 
a person to have his ears or nose frozen. The 
first acute pain caused by cold is followed by a 
feeling of numbness which often results in caus- 
ing the victim to think the danger is passed. 
But any one looking at the frozen member can 
see immediately what has happened. The best 
thing to do in such cases is to bury the frozen 
nose or ear in snow. The thing to be — '^Med 
is standing near the fire to get the 
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warm. Frostbites must be thawed out slowly 
or they are likely to give trouble by subsequent 
inflammation. 

What is chilblain ? After a frostbitten hand or 
foot is entirely well there is often a very dis- 
agreeable and to a certain extent intermittent 
itching, pricking, or burning sensation, espe- 
cially in cold weather. It lasts often many 
months or even years. It is apt to be most 
troublesome in the evening, causing great dis- 
comfort. Bathing the parts in very cold water 
or in snow has a temporary soothing effect. 

How may the victim of sunstroke be relieved? 
Cases of sunstroke are caused by too long expos- 
wre to the direct rays of the stm. The person 
becomes overheated and a feeling of dizziness 
results. The skin of the person, suffering from 
sunstroke is hot and dry and the face is flushed. 
Cold water should be poinded over the head and 
face and in extreme cases the body should be 
rubbed with ice. The patient should be placed 
in a sitting position, not reclining. Alcoholic 
drinks should not be given, as they have a 
depressing effect on the heart. 

What is heat prostration ? This trouble is quite 
different from sunstroke. The patient becomes 
very weak and depressed but usually does not 
lose consciousness. It is really a state of col-' 
lapse. The face is moist with a cold sweat, 
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breathing shallow, and pulse faint and often 
very quick. The patient should be placed in a 
cool room or in the shade, flat on his back. His 
face and body should be bathed in water of 
about 70^ to 80^ F. A cool drink should be 
sipped, but no alcohol should be taken into the 
system. The feet and hands should be rubbed 
until the circtilation is restored. Tea, coffee, or 
aromatic spirits of ammonia may be given. 

How may a fainting person be revived? It is 
known that fainting is caused by a lack of 
blood in the brain. For this reason a person 
who has fainted should be placed at full length 
with the body so inclined as to be much higher 
than the head. The face should then be bathed 
in cold water and the clothes loosened to make 
breathing easy. All windows should be opened 
and the room kept free from all persons who 
are not needed as assistants. Some persons 
faint very easily. Others faint when they see 
blood. Most cases of fainting occur in over- 
heated and overcrowded halls. 

What can be done to relieve bites or stings? 
We have learned (page 145) the great danger of 
hydrophobia from the bite of an animal. Treat- 
ment should be given by a physician as quickly 
as possible to prevent infection. The patient 
should be taken to a Pasteur Institute, a branch 
of which is located in every large American city. 
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The Pasteur hydrophobia serum may also be 
obtained through the mail and injected by the 
local doctor. 

The pain of bee stings may be helped by 
applying a cloth soaked in ammonia or peroxide 
of hydrogen. These substances are also useful 
in relieving mosquito bites (page 61). If the 
person who is sttmg by a bee or wasp happens 
to be near water, he can get a bit of cool mud 
to put on the sting. This will relieve him until 
he reaches home, where he may have more 
effective treatment. 

How are snake bites treated ? These are very 
rare in this country. Rattlesnakes, copper- 
heads, and hissing vipers are nearly extinct. 
The bites of these snakes are very dangerous and 
should be treated by a doctor immediately. It 
is well to twist a handkerchief above the wotmd 
as in the case of deep woimds (page 1 95) to keep 
the poison from circulating in the blood. Suck- 
ing the wotmd will draw the poison out, but 
there should not be sores in the mouth or lips 
for then the danger to the first-aider would be 
very great. The wotmd shotild be made to 
bleed by cutting, for the flow of blood may help 
to wash out the poison from the snake's fangs. 
Application of a solution of permanganate of 
potash to the wotmd as soon as possible is 
advisable. 
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In order to bring about artificial respiration, 
first press the arms firmly against the sides of 
the body. Then, grasping them between the 
hands and elbows, lift the extended arms up- 
ward and outward until the hands touch above 
the patient's head. The arms will now, of 
course, be nearly parallel to the ground on 
which he is lying. Hold them a second in this 
position, then, reversing the action, bring back 
the arms to the first position against the 
patient's body. After another second's rest, 
repeat the movements. The entire movement, 
from sides to position above the head and back 
to sides, should be made about fifteen times 
per minute, for two hours, or tmtil breathing 
begins. It is important that there should be 
no interruption during that time. Meanwhile 
care must be taken to keep the patient's tongue 
pulled forward, away from the windpipe, so 
that the air passage may not be blocked. 

Artificial respiration is useful in cases of 
suffocation as well as all other cases in which 
the patient has been deprived of air so long as 
to stop the natural process of breathing. 

What is a pulmotor? A machine has been in- 
vented which induces breathing by ptimping 
oxygen into the Itmgs. This machine is called 
a pulmotor. It is much used by physicians in 
treatment of drowning, or in case of suffocation 
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But some acids and alkalies — for example, 
nitric and carbolic acids, caustic soda and 
arnmonia — are so strong that they immediately 
begin to eat away the tissues of the stomach, 
and nothing can save the patient's life tmless 
the remedy is applied instantly. 

Fortunately, acids and alkalies neutralize each 
other. That is, if used in right proportions, 
each will destroy the peculiar qualities of the 
other. If, then, ammonia has been swallowed, 
seize the vinegar cruet from the dining-room 
table and instantly administer its contents to 
the patient. If carbolic acid has been swal- 
lowed, give baking soda dissolved in a quantity 
of water. Then with the doctor's aid the stom- 
ach should be washed out and soothing medi- 
cine^ given to heal the injured tissues of the 
mouth, throat, and stomach. White of egg 
beaten up and mixed with water is one good 
substance that can be used for this purpose. 

How should ivy poisoning be treated ? Persons 
living in the country or those who visit the 
country in vacation are sometimes poisoned by 
a certain kind of ivy growing wild in the woods 
or in underbrush along roads and streams. It 
may be found in any place where vegetation has 
a chance to grow. Everybody should know 
what poison ivy looks like. A study of the 
illustration will help you to recpgnize it so that 
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you may avoid the disagreeable and sometimes 
dangerous effects of the poison. If the leaves 
- touch the skin any- 
where, the place 
quickly becomes 
swollen and blis- 
tered. The best 
way to avoid ivy 
poisoning is to wash 
the hands and face 
thoroughly in soap 
and water. Mois- 
tening the exposed 
parts with a dilute 
\ solution of sugar of 
lead is helpfxil in re- 
moving the poison 
from the skin. Rub- 
bing the affected 
'^"'" ^"^ parts with alcohol 

is also effective. Some persons are more suscep- 
tible to ivy poisoning than others; some are not 
affected at all. In severe cases of ivy poisoning 
a physician shoidd be consulted. 

What is the Red Cross Society? This is an 
international organization having its head- 
quarters in Switzerland. The headquarters for 
the United States is in Washington. There 
1 branch societies in all the states and in 
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large cities. The ptirpose of the Red Cross is 
to help peoples who suffer from fires, floods, 
storms, famine, earthquakes, shipwrecks, and 
wars. Its societies send ntirses and food, doc- 
tors and drugs, bandages and splints, and all 
things necessary to save life and relieve suffer- 
ing caused by disaster. They care especially 
for sick and starving children in the stricken 
areas. They teach all their employes first-aid 
principles. If you learn all the things which 
you have been told about in this chapter you 
can join the Red Cross band. 

QUESTIONS TO HELP THE PUPiL 

I. What is meant by the term **first aid**? 2. Name 
some of the accidents most common among school chil- 
dren. 3. How would you -give first aid to a drowning 
person? 4. What is the purpose of these artificial arm 
movements? 5. How would you use a pulmotor? 6. 
Suppose a comrade cut an artery or vein. State exactly 
what you would do for him. 7. How can you tell 
whether to place the knotted bandage above or below the 
woimd? 8. Which wound is the more dangerous, that 
of the artery or that of the vein? 9. What precautions 
would you observe in bandaging a wound? 10. What 
should be done for a deep wound made by a nail or similar 
object? II. What shoiild you not do in case of a broken 
bone or dislocation ? 12. How would you treat a sprained 
ankle? 13. What should be done for frostbite or chil- 
blains? For sunstroke or heat prostration? 14. How 
should a fainting person be revived? 15. How are bites 
or stings of insects relieved? Snakebites? 16. What 
can you do for a person who has swallowed poison? 17. 
What precaution will you take against ivy poisoning? 
18. Tell all you can about the work of the Red Cross 
Society. Do you belong to it? 

1-8 



XVI. Health Habits 

We have been reading in this Ijook about such 
ordinary things in the world about us as air, 
dust, warmth and cold, mosquitoes and flies, 
fire and water, and such simple acts of living 
as breathing, sleeping, eating, drinJdng, and 
bathing. All are such everyday realities and 
experiences that we had accepted them as a 
matter of course. But now we know that these 
common experiences have very important rela- 
tions to life, health, and happiness, and that it 
is very necessary for us to know what those 
relations are. 

What have we learned about the air in relation 
to life and health? We have learned that air 
is made up of a nimiber of gases. These 
gases are nitrogen, oxygen, carbon dioxide, 
water, argon, krypton, and xenon, and are 
knc^wn as the natiu^al constituents of the air. 
We have learned that the body must have 
Qj^ygen in order to live. This oxygen is taken 
into the lungs in the process of breathing. 
There it enters the blood vessels through the 
walls of the Itmg cells and is carried by the 
blood to every part of the body. 

What have we leamed about combustion? By 
experiment we know that 'n rare cases 

206 
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(chlorine and hydrogen will bum) there can be 
no fire without oxygen. Combustion or burn- 
ing is a chemical process. In this process 
oxygen unites with the hydrogen and carbon 





This candle has gone out because This candle continues to bum • 

there is no oxygen because the oxygen is not 

in the jar yet used up 

in the substance that is burning and produces 
gases, principally carbon dioxide, mixed with 
water. You have read that a process of burn- 
ing goes on in the tissues of the body and 
that the oxygen it needs is brought by the 
blood from the air cells of the Itmgs. Most of 
the carbon dioxide and some of the water left 
by the burning is carried away by the blood 
and brought to the lung cells, where it is thrown 
out into the air in the process of breathing. 
The remainder of the waste material is sent 
out of the body by way of the skin, the liver, 
and the kidneys. 
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So we see the vital unpratance of breathing. 
Besides making it possible for the lungs to throw 
oiit the water and the poisonous carbon dioxide 
taken from the blood, it also gives them the 
oppcfftunity, at the same time, to take from the 
air the stimu- 
lating, life-giv- 
ing oxygen so 
necessary to 
our existence. 
But why is 
not all the oxy- 
gen in the air 
used up, and 
the air filled 
full of carbai 
dioxide? Na- 
ture provides 
in a wonderful 
way that this 
shall not hap- 
pen and that 
there shaU. al- 
ways be enough oxygen in the air for all pur- 
poses of life. Nature has covered almost all 
the surface of the earth with plant life. These 
plants breathe in the carbon dioxide that animals 
breathe out. The plants then take the carbcm 
out of the carbon dioxide, use it in builil* 




Ptanti breathe in carbon dioxide, retain 

the carbon, and send the oxygen 

bath into the air 
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their leaves and stems, and send the oxygen 
back into the air. In this way the proper 
balance is kept in the supply of oxygen and 
carbon dioxide. 

We have also learned that grave dangers Itirk 
in the air we breathe. Impurities, dust, germs, 
and bacteria swarm there to our peril, in most 
cases caused by our own carelessness. We have 
read how nature provides us with safeguards 
against these dangers. In the blood, patrolling 
aU the veins and arteries, are thotisands of white- 
coated policemen. These policemen attack dis- 
ease germs and drive them away or destroy them 
utterly. If we keep our bodies sound and strong 
by good health habits, we may help these vigor- 
ous phagocytes or ''cell eaters" in their work 
of guarding us against disease. 

The importance of health habits. In all we 
have read we have seen how much depends upon 
bur own acts. By doing or not doing certain 
things, we can help or hinder the proper ftmc- 
tions of the body, and so either safeguard or 
destroy health and happiness. We have read 
how we may develop the organs of breathing 
by exercise and play, and how necessary it is 
to establish habits of cleanliness, of correct 
breathing, drinking, eating, and sleeping. We 
will now study more carefully what a habit is. 
i " ' ^^»m how easy it is to acquire good 
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health habits, and of how much benefit they are 
to us in increasing our ability to resist sickness, 
in helping us to be bright and cheerful, and in 
making our success in life sure. 

What is a habit? A habit is a tendency on 
oxu- part to do a certain thing easily and without 
giving any special thought to the action. A 
habit is ftmned by doing a certain thing over 
and over again every day. Each time it be- 
comes more easy to do, imtil finally we can do 
it without giving it any thoi^ht whatever. 
We feel luihappy if anything prevents us from 
doing the habitual 
things. 
■^ Are bad habits as 
easily formed as good 
habits? Yes, bad 
habits are formed 
just as easily as good 
habits. The way in 
which we do such 
everyday things as 
breathing, eating, 
thinking, standing, 
sitting, or walking is 
determined by habit. 
We have learned 
tiiat these actions are of the highest importance 
to health. We may just a,« - ■'-'■ do them in 




A crooked old tree. This is the result 

of not correcting a bad habit of 

growth when the tree 

ivas young 
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the right way as in a way that will injure our 
health. What we must particularly remember 
about habits, whether 
good or bad, is that when 
a habit is once fixed, it 
is very hard to break. 
Is it important to form 
health habits while young? 
It is very important to 
start health habits while 
young. The earlier we 
begin the easier it will 
be for us to form good 
habits, and the stronger 
and more helpful they 
will become. You have 
perhaps seen an old tree 
that has grown very 
crooked. It is impossible 
now to make it straight 
without breaking it. But if that tree had been 
held up by stakes while it was young, it would 
have grown up straight and strong. It is just 
the same way with a person. If he grows up 
with a bad habit it ^dU be very hard for him 
to change. He will grow crooked, he will not 
be pleasing to look at, and his health will be 
bad. But if he forms good habits while young 
he will grow up straight and strong. 




Correcting a bad habit 

of growth in a 

young tree 
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What are good habits of breathing? Any one 

who wishes to have good health must form the 
habit of breathing deeply, and always throu^ 
the nose. We have read (page 49) how outdoor 
play and certain exercises of the arms and 
shoulders will help develop the organs of breath- 
ing and increase the strength of the muscles of 
the thorax and the heart. The purpose of such 
outdoor play and exercise is to help us form 
the habit of deep breathing, in order always to 
provide our limgs with a plentiful supply of 
oxygen, so essential to every activity of the body. 
Breathing through the nose protects the 
limgs, for the dust and impurities in the air 
are caught by the curves, the fine hairs, and 
the mucous membrane in the nasal cavities. 
Mouth breathing allows them to be sucked 
down into the throat, Itmgs, and digestive 
tracts. In this way many dangerous diseases 
are contracted. Then, too, in winter, air 
breathed through the mouth may chill the 
throat and Itmgs so much as to produce inflam- 
mation of those organs. Air that passes through 
the nostrils becomes somewhat warmed before 
it reaches the Itmgs. At all times mouth 
breathing dries the mucous membrane of the 
mouth and throat so that it cannot do its work 

80 well. 
The habit of properly fillir — ^-M 
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of good, clean air is beneficial not only to the 
lungs but to all the internal organs. There is 
a close relationship between the action of the 
lungs and the action of the heart. By filling 
the lungs with good, clean air, circulation is 
increased, thus stimulating the ftinctions of all 
the organs with which the blood comes in con- 
tact, the digestive organs, the excretory organs, 
the brain, the muscles. Every part receives 
renewed vigor. 

The effect of tobacco smoke on the organs of 
breathing. In our discussion of the impor- 
tance of air and the process of breathing to our 
life and health, it is necessary to call attention 
to a very foolish and dangerous habit which a 
great many persons have formed. We all under- 
stand that pure air is absolutely necessary for 
our health and well-being. In spite of this, 
thousands of persons deliberately poison the 
air they breathe with tobacco smoke, endan- 
gering not only their own health but that of 
all those who come near them. 

Tobacco contains large quantities of a very 
poisonous substance known as nicotine. This 
poison may be carried into the mouth and enter 
the circulation through the stomach or through 
the lung cells, and be carried by the blood to 
every part of the body. It also causes the mucous 
naembrane covering the inside walls of the 
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mouth, nose, and throat to become inflamed. 

When the tobacco habit is once established it 
is one of the most difficult to break. There are 
instances in history of great men who have 
fallen victims to the tobacco habit. General 
Grant died in the prime of life of throat cancer 
said to have been caused by the constant 
smoking of cigars. Frederick the Great used 
tobacco to excess, particularly snuflF, and it is 
said his death was hastened by it. 

Cigarettes are especially dangerous. They 
weaken the power of the limgs to resist disease, 
and they favor the spread of many dangerous 
diseases. 

Good habits in ventilation. It is of vital impor- 
tance to form good habits in ventilation. We 
know (page 73) that tmless the air is continually 
changed in the rooms in which we live, we be- 
come oppressed and feel badly. If we continue 
to live in imventilated rooms oiu* health will 
stu^ely break. Unventilated rooms also favor 
the spread of colds, catarrhs, and all kinds of 
germ diseases. 

We have read (pages 75-77) of mechanical 
ventilating appliances installed in large build- 
ings, schools, halls, and assembly rooms, and in 
the dwellings of wealthy persons. But in most 
dwelling houses we must depend on windows 
and doors for ventilation. ' im^^^ant 
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health habit always to be stire that a window 
is open a few inches from the top and another 
window a few inches from the bottom. The 
warm impiu^e air will flow out at the top and 
the good fresh air will enter at the bottom. So 
we may make the air circulate in our rooms, 
and always have good pure air to breathe. It 
is well to have the windows on opposite sides of 
the room. 

In our sleeping rooms we should be still more 
stire of a plentiful supply of fresh air. There we 
should open the windows wide both winter and 
stimmer, taking care in winter to keep our 
bodies warm with sufficient clothing. A sleep- 
ing room should never be artificially heated 
except in cases of extreme cold. In other 
words, the temperattire in the sleeping room 
should be the same as that outdoors, in both 
summer and winter. In the living rooms the 
temperatiu-e should not be over sixty-eight 
degrees in winter. 

Health habits of cleanliness. One of the most 
important and best health habits we can form 
is that of cleanUness. A clean, healthy skin is 
the chief essential of attractiveness. Faces and 
especially hands, which come in contact so 
often with the dust and dirt in the air and on 
objects, need washing several times a day. 

We should always wash our hands before 
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A public washroom. The soiled lowel 



eating, being careful to use pure soap and 
thoroughly to rinse it off before drying. Clean 
hands are less liable than dirty hands to carry 
disease to the mouth or to impart disease to 
others. 

Never dry your hands on towels used by 
persons in public places. Always have your 
own towel, and so avoid skin and other, diseases 
which those persons may have had who used 
the towel before you. 

What will happen if the pores of the sldn becoo* 
clogged? We have learned (pages 107, 108 
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how waste materials are thrown off through the 
sweat glands of the skin. If we fail to cleanse 
the skin thoroughly and very often, these im- 
purities may be reabsorbed. Finally the pores 
will clog and will be unable to perform their 
ftmctions. Poisonous waste will be retained in 
the body and health will be endangered. 

Still another trouble may come through this 
clogging of the pores. The heat of the body is 
largely regulated by the combined activities of 
the Itmgs, the capillaries, and the skin. You 
know how much cooler your hand feels when it 
is moist, rt is because the moisttire in evapo- 
rating takes away from the hand some of its 
warmth, thus giving the sensation of coolness. 
Just so the moisture that is expelled in breathing 
(which you can see if you breathe upon a mirror 
or a cold window pane) carries away some of the 
heat of the limgs. 

The skin helps to control the temperature of 
the body in very much the same way that the 
Itmgs do, sending out through the sweat pores 
more or less moisture from the blood, which, as 
it passes into the air, takes away some of the 
body heat. 

It is plain that if the pores are clogged, the 
skin will not be able to do this work of cooling 
in the As a result the body 

to be feverish. 



2i8 WILEY'S HEALTH SERIES 

Because the skin is not doing all its work, the 
lungs may be oversupplied with blood, thus 
favoring limg fever, as such a condition is some- 
times called. One of the first things the doctor 
does in case of fever is to give medicine or other 
treatment to bring about sweating. This simply 
means that in some way or other he starts the 
pores to work again and makes them continue 
to throw off moisttire and poisonous substances 
from the blood. 

The daily morning bath. A daily momkig 
bath of the whole body is an important health 
habit. The ideal temperatiure for the morning 
bath is sixty-eight degrees. For children imder 
three years of age the temperature should be 
from eighty to ninety degrees. The rubbing 
one receives in bathing and the cleansing prop- 
erties of the water promote the healthy action 
of the skin, the blood circulates more freely, and 
the skin looks fresh and clean. 

While the daily morning bath removes the 
wastes and impurities that have been thrown 
off through the pores of the skin, we must not 
forget that the bed clothes in which we have 
slept retain some of these impiirities. For this 
reason a very valuable health habit is to air the 
bed clothing thoroughly every day. Thus you 
will sleep soundly and well and avoid the danger 
of reabsorbing the old wastes and impurities. 
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It is certain that there can be no bad habits 
of cleanliness. Cleanliness cannot be carried to 
any too great extreme. The cleaner 
we keep our bodies the better we feel, 
the more attractive we are, and the 
better we can play, study, or work. 
We cannot be too clean. Being clean, 
however, should not be such a fad as 
to make one miserable. 

Health habits in drinking. We must 
not forget in discussing the value o£ 
water to health in its cleansing proper- 
ties, that it has another great value, 
that is, its use as a beverage. Pure 
water is the most healthful beverage we 
can use. It is the beverage that has ' 
been supplied to us by nature to satisfy 
our thirst. But we must be careful of 
its purity, its temperature, the amount // 
we drink, and when we drink it. We 
should not drink more water than thirst 
requires, its temperature should not be 
lower than fifty-five degrees, and we 
should not drink much while chewing «»««*»■ 
food. Ice-cold beverages are very dangerous, 
especially diu-ingthe hot summerdays (page 1 17). 

We have also been warned (pages 116-117) 
against the great danger of alcoholic drinks, 
many so-called soft drinks, and tea and (v>ff«i 
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because of the poisons they contain. The use 
of such drinks causes us to form bad habits, 
habits that are very hard to break, and make 
tK grow wrong like the crooked tree. Let us 
form the habit of drinking pure water only, at 
a temperature not Iowct than fifty-five degrees, 
and but little while chewing food. 

Cleanliness in our sitrroundings. Though we 
may establish health habits of personal cleanli- 
ness, the good effects of such habits will be 
much reduced if our surroundings are not clean. 
Our rooms, our 
playground, the 
back yard of our 
house, the street in 
front of the house 
all these must be 
clean, if we WKh to 
■ guard our healtii. 
We have learned 
how germs are car- 
= ried in the dust in 
. iij^_ ._^ the air, and that 
fT^i^ we must use dan^ 

^ cloths and vacui 

On a windy day the air is filled vrith , . . 

germ-laden dust from untidy maCmneS 111 

Ureet, and gutters j^^g ^^ ^^^ 

order to prevent dust from flying. We ha' 
how darkness favors the gr tnol 




dan^ . 
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bacteria, and how light will destroy them. So 

let us see that our rocans are bright with 

sunlight, full of 

good air, and 

thoroughly 

clean. 

We have,^^^ 
been told that 
the windows of 
our sleeping 
rooms should 
be kept wide 
open, and bet- 
ter still, that 
we should sleep outdoors in what is called a 
sleeping porch. But what good will that do 
if the neighborhood is littered with refuse of 
all kinds, filling all the air with the spores and 
bacteria we are seeking to avoid? So let it be 
our duty to see that no refuse is allowed to 
r^nain in our homes, nor anywhere near our 
homes. It must be destroyed or removed as 
soon as possible. 
Good habits in playing. Tliough it is fine ftm 
^Oplay outdoors with the boys and girls, and 
HHIb good for the health, we must be very 
^1 not to overdo it. We may grow so fond 
lat we are late for school, or do not go 
school as otu* mothers tell us to do. 
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or do not get our lessons. That is a very bad 
habit. We must remember that there is a 
time for work and a time for play. 

It is also bad for oiu" health to carry our 
play to excess; that is, to play too hard, as we 
say. Violent 
play, run- 
ning long 
and fast, 
sports re- 
quiring great 
exertion, 
should be 
^.oMcm- avoided. 
Such games 
overtax the 
muscles and 
are very 
dangerous 
for the heart 
and other 
vital organs. 
When you find that you are breathing very 
hard and your heart is beating very fast, it is 
best to stop playing and remain quiet until you 
are rested and your breathing is easy and 
natural. Above all, never try to '^"■'"■■^■hing 
that is dangerous or beyond h 

to do, such as lifting very hea 
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jumping down from any great height to a hard 
surface. That kind of play is likely to ruin 
your health entirely. It is particularly danger- 
ous to the spine. 

The ideal boy or girl that we should keep in mind. 
We have seen boys and girls toward whom we 
have felt very much attracted. They are 
always cheerful, clean, healthy, and bright. 
They always know their lessons, they are obe- 
dient, they are kind to everybody they meet. 
You may be sure that these boys and girls have 
formed all the health habits about which we 
have read in this book. We feel a desire to be 
like them. All that is necessary is for us to 
begin the health habits of which we have read. 
At first we shall have to set ourselves to do 
certain tasks, or to do things in a new way. 
But after a short time, if we neither give up, nor 
slacken our efforts, these new ways will become 
part of ourselves ; it will not require the slightest 
effort to follow them, and soon we shall be 
bright, cheerful, kind, clean, and healthy, like 
those attractive boys and girls whom we admire. 

QUESTIONS TO HELP THE PUPIL 

I. What gas must the body have in order to live? 
2. Name some of the natural constituents of the air 
besides oxygen. 3. What gas is formed in the process 
of combustion? 4. What becomes of the carbon dioxide 
* rmed in the body? 5. How has nature provided that 
re shall always be enough oxygen in the air for mea 
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and animals to breathe? 6. What dangers lurk in the 
air? 7. How are we guarded against these dangers? 

8. How is a habit formed? 9. Why should we form the 
habit of deep breathing? 10. Why should we breathe 
through the nose? 11. Why is air that is filled with 
tobacco smoke injurious? 12. What great men were 
victims of the tobacco habit? 

13. How should the windows be opened so as to cause 
a circulation of air in the room? 14. What should we 
remember in regard to ventilation in our sleeping rooms? 
15. What is the proper temperature for a living room? 

16. What happens to the pores if we do not cleanse the 
skin thoroughly and often? 17. Why should we not use 
a public towel? 18. What habits should we form with 
regard to bathing? why? 19. What should be the 
temperature of the morning bath? 20. Why should we 
not use ice-cold beverages? 21. What kind of drinks 
should we avoid? why? 22. Why is it just as important 
to keep our surroundings clean as it is to keep our bodies 
clean? 23. How may we prevent much dust from flying 
in the air in our rooms? 24. Why should our rooms be 
bright with light and sunshine? 25. What effect does a 
yard littered with refuse have on the air of the neighbor- 
hood? 26. How does play affect our health? 27. What 
should you do when you have been running and feel 
your heart beating fast? 28. How may we become like 
the healthy, cheerful boys and girls that we admire? 
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[The diacritical marks used to indicate pronunciation asree with the 
latest edition of Webster's New International Dictionary'] 



adenoid (ISudft noid) 

amoeba (d mB^hd) ; pl.-bae (-be) 

animalcule (an'i m^l'kal) 

Anoi^eles (d ndf 6 lez) 

antiseptic (an't! s^p^tHc) 

antitoxin Qka'ti tdk"^) 

aorta (a 6r^td) 

appendicitis (a p^n'dX ^tits) 
inflammation of the appendix 

argon (ar^gdn) 

arsenic (ar s6 nik) 
a very poisonous mineral sub- 
stance 

attar (ilf dr) 
a fragrant oil made from rose 
petals 

auricle (6'ri k'l) 

auto-intoxication (6't6-{n tdk'sl- 
ka'shi^n) 
poisoning from substances pro- 
duced within the body 

bacillus (bd stilus) 

bacteria (b^ te'rl d) 

beta-naphthol (ba'td n^^thdl) 
a substance found in coal tar 

bichloride (bt klo'nd) 
a compound containing two 
atoms of chlorine in combina- 
tion with other elements 

bronchial (brSrj'kY dl) 

bronchitis (br6r) kl^tls) 

a germ disease affecting the 
bronchial tubes 

caffeine QcM't ICn) 

the element in coffee which 

stimulates 
capillaries (k^p^ Ik rlz) 
carbolic (kirb51^) 
carbon dioxide (kar^n dl 6^- 

sid) 



carbuncle (kar^tlnkl) 

cartilage (kkr^tltl^j) 

catarrh (kd tHr') 
a disease affecting mucous 
membrane, usually of the nose 
and throat 

chUblain (cMl'blan) 

chlorinated (klo'rl nat M) 
treated, or caused to combine, 
with dilorine, a bleaching, 
disinfecting gas 

cholera (kdrSr d) 
a bilious disease usually 
caused by carelessness in diet 

dmical (kllnl kdl) 
pertaining to the sick bed or 
hospital 

cocaine (ko^d la) 
a white bitter element ob- 
tained from coca leaves 

coccus (k6k'{is) 

cochlea (k6kng d) 
a part of the inner ear ; so called 
because it is shaped like a 
snail shell 

concha (kd^Hcd) 
the largest and deepest hollow 
of the outer ear 

contagious (kdn ta^JMs) 
spreading by contact 

corpuscle (kdi^ptis'l) 

costal (kfis'tai) 
pertaining to the ribs 

creolin (kre 6 Un) 
the trade name for a prepara- 
tion made from coal tar 

cricoid (krlTcoid) 

a cartilage of the larynx; so 
called because it is shaped 
like a signet ring 

culex (kalSks) 

cuticle (ka't! k'l) 

cutis vera (ka'tfe ve'rd) 
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diaphragm (df d f r&m) 
diarrhea (dl^d re^d) 

a disease affecting the bowels 
diphtheria (dXf the'rf d) 

a germ disease of the throat 
disinfectant (disln fgk'tdnt) 

anything, not to be used upon 

the living body, which may be 

used to destroy bacteria or 

germs 
dysentery (d!s'^ tSr \) 

a disease affecting the large 

intestine 

eau de Cologne (o'd6 kd lon^) 

eczema (Sk^z^ md) 

entomology (gn^t6 m6ro j!) 
the science dealing with the 
study of insects 

epidemic (Sp'KdSm^) 
any disease which spreads 
widely and affects great num- 
bers 

epidermis (Sp'K diir'mKs) 

epiglottis (gpl gl6tn(s) 

esophagus (t sUSi'd g^s) 

eucalyptus (a'kd Wp'tus) 
a tree the leaves of which 
jrield a fragrant oil 

Eustachian (t sta^ ^n) 

excretory (fiks'krfe t6 rl) 

ferment (fiir'mgnt) 

a substance causing action 

within, as does yeast 
forceps (f6r'sSps) 

a pair of pincers 
formaldehyde (fdr m^lMfe hid) 

a gas with a sharp, penetrating 

odor 
fumigation (fa'm! ga^shun) 

genito-urinaryCjSn'! t6-a'r3( ni rl) 
connected with the organs 
which separate and remove 
the waste fluid of the body 

germ (j^rm) 

hepatic (h6 p&t^) 
of or pertaining to the liver 



htmierus (ha^mSr Us) 

the bone of the upper part of 

the arm from shoulder to 

elbow 
hydrogen peroxide (hi'drd jSn 
pir 6k^d) 

a compound which bleaches 

or cleanses 
hydrophobia (hi'drd fo^bl d) 
hyoid (hfoid) 

a U-shaped bone and also a 

membrane at the base of the 

tongue 
hypertrophy (hi piir'trd fit) 

immune (Y man^) 

incubation (!n'kd ba^shii^n) 

infectious (In f ek^shus) 
caused or spread by bacteria 
or germs 

influenza (Kn'fi(55 Sn^zd) 
a disease caused by bacteria 
affecting the nose, throat, and 
bronchial tubes and usually 
epidemic 

infusoria (tn'fii sO^r! d) 
a microbe of animal nature 
found usually in still or stag- 
nant water 

intestinal (Kn tSs't! ndl) 

having to do with the intes- 
tines or lower digestive canal 

iodine (I'd dXn; I'd din) 

loTpton (krip'tSn) 

lactic (lak'tlk) 

of or pertaining to milk 
larsmx (l&r'Kr)ks) 
legume (ISg'am) 

maggot (m^g'dt) 

a worm or grub 
magnesia (m^g ne'zh! d; sh! d) 

a light, earthy white mineral 

substance used in medicine 
malaria (md la'rl d) 
meatus {rat a'ti/s) 

the passage connecting outer 

and inner ear 
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meningitis (m^nltn jYt^s) 
meningococcus (m6 nlr)'g6 kdk'- 

menthol (m^n^thol) 

a white, clear substance with 
odor and cooling taste of 
peppermint 

mercuric chloride (mSr ka^rKk 
klo'rtd) 
same as corrosive sublimate, a 
deadly poison 

microbe (mfkrob) 

micrococcus (ml'kr6 kdk^ws) 

microdrganism (milo-d 6r^gdn- 
iz'm) 

mosquito (mds ke^to) 

mucous (maHcMs) 

secreting, producing, or con- 
taining mucus 

mucus (maOctts) 

a slippery fluid which moistens 
and protects the tissues which 
produce it 

nicotine (n![k^6 t!n) 

nitrate (ni'trat) 

a substance formed by the 
action of nitric acid on an- 
other substance 

nitric (nl'trik) 
related to nitrogen 

nitrogen (nl^tr6 j^n) 

nitrogenous (nl tr6j^6 nus) 
containing nitrogen 

nodule (ndd^Ol) 

nucleus (na^cl^ lis) 

a central mass about which 
matter is gathered 

oxygen (dk's! j^) 

palate (p^^^t) 
papilla (pa pWd) 

a small projection 
parasite (p^r^d sit) 

a plant or animal living in, on, 

or within some other living 

being 
Pasteur (pis'tiir') 

a French scientist 



Pasteiuization (p&s'tSr X za'- 
shiJfn) 

pathogenic (p&th^d jSn ik) 

permanganate (pgr m^^gd nat) 
a salt obtained from an acid of 
manganese, a hard, brittle 
metal 

permanganate (p€r m^^gd nat) 
of potash ( p6t^&sh') 
a chemical salt obtained by 
combining manganese and 
potash 

peroxide (p€r dk'sid) 

same as hydrogen peroxide 

phagocyte (f ig'^ sit) 

phaiynx (f^r^rjks) 

phenol (fe'nol; fe'n61) 
carbolic acid, a substance pro- 
duced from coal tar 

phosphorus (fds^fdr us) 

pinna (pin^d) 
the outside ear 

platintun (pl^t^ num) 

a heavy, alinost silver-white 
metallic element easily molded 
but resisting chemical action 

pleura (plo&'rd) 

pneumococcus (na^m6 k^k^i/s) 

pneumonia {nix mo'nl d) 
a germ disease affecting the 
lungs 

potassium iodide (pd t^^ dm 
f6 did) 
a colorless or white compound 
obtained by dissolving iodine 
in potash 

protein (prO't6 3[n) 

the nitrogen in all vegetable 
and animal substances 

protoplasm (pr0^t6 pl&z'm) 

protozoa (prO't6 zo'd) 

pulmonary (p{iKm6 n& rl) 
having to do with the lungs 

pulmotor (pfil'm6 t€r) 

pulse (pdls) 

pupa (pa'pd) 

a form of insect growth, also 
called cocoon 

putridity (pti tridK t\) 

pyorrhea (pi'6 re'd) 
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fuanuitiiie (kw5r^dii ten) 

nbies (ra^ ez) 

radius (ra'dl iSs) 
one of the two bones of the 
fore arm from elbow to wrist 

rheumatism (r<^/md tiz'm) 
a painful disease caused by 
germs, usually affecting joints 
and muscles 

rhizopod (rf z6 p6d) 
a microbe of animal nature 
living mostly in water 

rigor mortis (rigger m6r^tls) 

saliva (sd li^vd) 

the fluid which moistens the 

mouth 
scabiecide (ska^ 6 sid) 

anything which destroys the 

mite causing itch 
scabies (ska'bf ez) 
sensory (sdn'sd r!) 

having to do with sensation 

or feeling 
sequelae (s6 kwe^e) 
serum (sc'riXm) 
solvent (sfil'v^nt) 

a substance, usually a liquid, 

which will dissolve or break 

up other substances and cause 

them to disappear 
spirillum (spi miim) 
spore (sf^Or) 
sporozoa (spo'rd zo^d) 

a microbe of animal nature 

living mostly in water 
sputum (spQ^tttm) 
staphylococcus (st&f K 16 k6k't^s) 
Stegomjria (stfig'6 mi'yd) 
stemtmi (stiiKni^m) 
stomata (sto^md td) 

small mouth-like openings 
stjrrox (sti'rfiks) 

a balsam or gum from certain 

trees 
sulphate (sm'fat) 

a substance, or salt, formed by 



the action of sulphuric acid 
(obtained from suli^iur) 
sy st e mi c (sis XAwTCk) 
pertaining to the body or the 
system as a whole 

tetanus (t^t^d nus) 

thorax (tho'raks) 

thyroid (thl^roid) 
the large V-shaped cartilage 
of the larvnz known as 
Adam's apple 

tissue (ttsh'd) 
substance; the materials from 
which the body is built up 

tonsUitU (t5n'd if tXs) 
a germ disease of the tonsils 

tonsUs (t5n^^z) 

tourniquet (tcSDi^nf kSt) 
a bandage twisted tight with a 
stick to stop bleeding 

toxin (t^k'^) 

trachea (traHc^ d; trd ke'd) 

tubercle bacillus (ta^r k1 
bd sH'ife) 

tuberculosis {tt biir'kA lo^sls) 

tuberculous (td biir^dkliSs) 

typhoid (tl'foid) 
a fever caused by bacteria 
which usually enter the body 
by way of the drinking water 
or food 

uhia (m'nd) 
one of the two bones of the 
fore arm from elbow to wrist 

uvula (tt'vd Id) 

vaccination (v&k's! na^shii^n) 

vaccine (v^k^sln^ 

veins (vanz) 

vena cava (ve'nd caVd) 
a large vein by which the 
blood is returned to the right 
auricle 

ventricle (vin'tr! VI) 

xenon (z^n'6n) 
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Acddentt, how to handle, 190-205 

Adenoids, 46 

Air: 1-20; combustion in, 89, 90; 
composition of, 0-13; contami- 
nation of, 74, 161, 177; dust in, 
04-72, 220; elements of, 6-20; 
height of, 8; impure, 14-16, 
74-75, 177-178; m motion, 73, 
74. 83; passage to lungs, 39, 41; 
passages of head and throat, 
pllus.] 40; pure, constituents of, 
13; pure, Tentilating for, 73-77; 
r^ation of, to health, 189, 206; 
relation of, to life, 206; relation 
of, to i^ant life, 208; stagnant, 
73; volume of, required per per- 
son, 178-174; weight of, 3 

Alcofad: danger of, as remedy, 
183, 199; for stings, 61; poison- 
ous effects of , 115 

Aflunonia, for mosquito bite, 61 

Amoebae, 135 

Anopheles (mosquito), 58, 138 

Antiseptfcs, 35, 155-156 

Antltozin, 139, 142 

Aorta, 25, [illus.] 26 

Appendidtie, germs in, 146 

Argon, 12, 206 

Arsenic, 177 

Arteries: function of, 84; pul- 
monary, 25, [illus. 26]; seves^, 
treatment f6r, 195 

Auricles, 26, [diagram] 85 

Aoto-istosieation, 136 

Bacilli, 33, 130, 131 

Bacillus: 130; Bulgarian, 133; 

tetanus, 140; tubercle, 33, 182 
Bacteria: [illus.] 130; classes of, 

180, 131; decay of teeth caused 

by, 163; disease-producing, 135. 

136, 138; foods required by, 

134, 135; multiplication of. 136; 

nitrifying, 131, 132; useful, 

131, 134. 135 
Bandaging, 196 
Bathing: 109. 125; daily. 218 
Bed dofhing: disinfection of. 150. 

155, 184; proper amount of, 102 
Be^oom, see Sleeping room 
Beta-naphthol, 147 



BeTerages: alcoholic, 115. 183. 
199; during mealtime. 122; 
"soft drinks," 116, 117; unde- 
sirable, 115. 117; see also Water 

Bichloride of mercury, 153, 154. 
193 

Bites: animal, 200; mosquito, 61; 
snalce 201 

Bleeding, first aid for. 193-195 

Blood: circulation of, 84-88. [dia- 
gram] 85; clots, 194; corpuscles, 
86-88; course of, through arter- 
ies, heart, veins, 26-27; disease 
germs in, 138; heat for body 
produced in, 94; lungs supplied 
with. 25; stopping flow of, in 
wounds, 193-195; use of, 85-87 

Board of Health: duties of, 164- 
171 

Body: bathing of, 125; disease 
germs in, 136-137; temperature 
of, 93-103; water needed for. 1 14 

BoUs, 146 

Bones: broken, ''first aid" for, 
197; dislocated, [illus.] 197; dis- 
located, treatment of, 197 

Breastbone, see Sternum 

Breath: carbon dioxide in. 28; 
from bad teeth. 163; holding 
the, 16; water in, 28 

Breathing: contaminating air by, 
74; correct, 207-209; deep. 19; 
effect of tobacco smoke on, 213; 
good habits in, 212; of fish. 37. 
38; of plants. 11. 208. 209, [dia- 
gram] 10; organs of. 21-46; 
process of. 18. 22-25. 207 

Breaths, number of, per minute, 18 

Bronchial tubes: 21. [illus.] 22; 
guarded. 177 

Bronchitis, 80. 138 

Building and housing department, 
duties of, 173 

Caffeine, 116 

Capillaries:- [diagram] 85; ftmction 

of. 84 
Carbolic acid, 153, 193 
Carbon: element in combustion, 

91; forms of, 91; in air. 10 
Carbonate of lime, 29 
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Carbon duiiid«: dement in air. 
10-12. 206; expelled through 
lungs. 23. 108; from body heat. 
10; from combusticm, 91. 92; 
from fermentation. 135; in 
breath. 28; in circulation. 26. 27; 
in impure air. 29. 173. 177; in 
plant cells, [diagram] 11; re- 
moval of. from air. 20; used bv 
plants. 23. 208 

Carbuncles, 146 

Cartilaces, 42 

Catarrh, 47 

"Cen •aters,'' 87 

Chest, see Thorax 

Chicken pox, 162 

Chilblain, 199 

Chlorinated lime, 121. 153. 154 

Chlorine, combustion of, 207 

Choking, 43-44 

Cholera, 121 

Cigarettes, 214 

Circulation: 84-88; pulmonary. 
25-28. 85; systemic. 84. See also 
Blood 

Cleanliness: disinfection by. 155; 
germs destroyed by, 150; good 
health from, 189; importance of 
habits of, 108, 209. 215-219; in 
surroundings, 220; prevention 
against hookworm disease, 188; 
taught by health inspectors, 175 

Clothing: amount of. 96-98, 101- 
103; disinfection of, 150; kinds 
of, 96-98, 101-103 

Clots, function of, 194 

Cocaine, 117 

Cocci, [diagram] 131 

Coccus, 130 

Cod Uver oil, 183 

Colds: causes of, 52, 138; diseases 
following, 56; infections from, 
53-56; prevention of, 47 

Combustion: 89-92, 206-207; in 
the tissues, 208; products of, 92 

Contagious diseases: 88; hospital 
for, 159; quarantine against, 
180 

Corpuscles, red: function of, 87; 
malaria in, 138; white: aid to, 
141, 142; function of, 32, 87, 88. 
139.^ See also Phagocytes 

Coughing: 41, 54; germs scattered 
by, 143, 161; tuberculosis car- 
ried by, 181 

Country, public health in, 185-189 

Cresol, compotmd. 153 



Croup, 160 

Cnlez (mosquito). 58 

Cuticle, 104 

Cutis Tora, 105. [illus.] 106 

Dairies, inspection of, 171 

Diaphragm: 23, [illus.] 23; move- 
ment of. in breathing, 24, 36 

Diarrhea, 135 

Diet, and health, 183 

Diphtheria: 62. 134; antitoxin for. 
140; cause of. 56. 133. 138; dan- 
ger from, 160; period of incuba- 
tion for. 162; protection from, 
158; toxin from. 140 

Diseases: causes of, 61. 80. 88, 
138. 214; chUdren's. 158-162; 
contagious. 88. 180, 185; epi- 
demic of. 88; following colds. 56; 
following other diseases, 148; 
germs, cause of, 88; immunity 
from, 144, 145; in cotintry. 185. 
188; of the lungs, 31-35. 138; 
prevention of, by exercise. 48; 
produced by bacteria. 133. 135, 
136; produced by protozoa. 135; 
skin, 145, 146; spread of. 166- 
168. 172. 173. 188. 209. See 
also Disinfectants. Infections, 
and names of diseases 

Disinfectants: 121. 153. 193; for 
the skin. 154; Nature's. 154 

Disinfection, 149-157, 184 

Drinking: 114, 115; correct, 123, 
209; health habits in. 219; with 
meals. 121-123 

Drinking cups, 167 

Drowning, first aid to the. 190-192 

Dust: blown by wind. 65. 66; dan- 
gers in, 209; germs carried in 
69, 220; indoors, 64, 68-70; in 
the air, 64-72; protection 
against, 67, 68 

Dysentery, 121 

Ear, 46 

Eating: correct, 209; drinking and, 
121-123; temperature follow- 
ing. 100 

Eczema, 147. 148 

Emergencies, how to handle, 190- 
205 

Epidemics: 88, 149; sources of. 
121 173 

Epidermis, 104. [illus.] 106 

Epiglottis, 40. 41 

Esophagus, 40. 44, 46 
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Eucalyptus oil, 35 

Eustachian tube, 46 

Excretory organs, 86 

Exercise: for children, 48; gym- 
nastic, 48-60; importance of, 
209; indoor, 52; in play, 48, 52, 
222 

Factory inspection, 176 

Fainting, first aid for, 200 

Fat, see Oils 

Fermentation, 134, 135 

Ferments, 122 

Fever: cause of, 99; temperatures, 
100; water used for, 126 

Fire, relation of, to air, 89, 90 

"First aid," 190 

FUes, 61-63 

Foods: inspection of, 170; preser- 
vation of, 156; producing heat, 
93, 98-101; relation of, to public 
health, 170; swallowing, 41; 
water in, 123; with germ- 
destroying elements, 184 

Formaldehyde, 153 

Freezing, first aid for, 198 

Frostbite, 198 

Fruits: 184; ins];>ection of, 170 

Fumigation, 151 

Games: educational, 49; outdoor, 
48; overtaxing, 222 

Garbage disposal, 166 

Gas: 7, 8; from smoke, 177 

Gases of the air, 9-13, 206 

Germs: 56, 133; in the air, 209; 
life of, 136, 137; in tonsils, 45; 
temperature destroying, 134; 
useful, 131-135; ways of de- 
stroying, 150-156. See also Dis- 
eases, and names of diseases and 
of microdrganisms 

Glands: oil, 105; sweat, 105 

Glycerin, for sting, 61 

Grip, 56 

Gymnasiums in parks, 170 

Gymnastics, 19, 48 

Habits, health, 206-224 

Hair, 105, 106 

Health: board of, 164-171; clean- 
liness and, 108, 125, 215; endan- 
gered by overcrowding, 171- 
172; function of water in, 111- 
127; habits of, 206-224; protec- 
tion of, 158-189; relation of 
teeth to, lb3 



Health inspectors, duties of, 174- 
176 

Heart: [illus.] 26; circulation of 
blood by, 25-27; course of blood 
through, 25, 26; disease, 160, 
163; influences of exercise on, 
50-52, 222; relation of, to Itmgs, 
25-27 

Heat: element necessary for, 90, 
91; first aid for prostration, 199, 
200; foods producing, 93, 99; of 
the body, 93-103; sterilizing by, 
155. See also Temperature 

Hookworm, 188 

Housing department, duties of, 
173 

Hydrogen, combustion of, 207 

Hydrogen peroxide: 35; for sting, 
61 

Hydrophobia: immunity from, 
145; infection from germs of, 
145; serum of, 200, 201 

Incubation, for diseases, period of, 
161 

Infantile paralysis, 149 

Infections: carried, 149, 159; cause 
of, in children's diseases, 161; 
from colds, 54, 55; from cough- 
ing, 41, 54, 143, 161, 181; from 
drinking cups, 62, 167; from 
drinking fotmtains, 168; from 
flies, 61-63, 138; from house 
dust, 69, 70; from mosquitoes, 
58, 59, 138; from scabies, 147; 
from sneezing, 53, 54, 143, 181; 
from teeth, 163; from tubercu- 
losis patients, 70; from water, 
120, 121, 186; guarding against, 
150 

Influenza, 138 

Infusoria, [diagram] 131 

Inspectors: factory, 176: food, 
170, 171; health, 174-175; 
smoke, 178 

Iodine, 153, 193 

Jugular vein, [illus.] 23 

Elidneys, 85; function of, 86 
Krypton, 13, 206 

Lactic acid, 132. 133 
Larynx, 40. 41, 42, [Ulus.] 42 
Legumes, 132 
Lesion, 147 

Lime: for purifying water, 120; in 
mineral water, 119 
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Iim«wator, in ezperimeot, 89 

Liver, 36 

Lockjaw: 140, 141, 106 

Lungs: [illus.] 22, 21-57; air pas- 
sage into, 30, 40; capacity of. 
19; cells of, 36: circulation of 
blood throtigh, 25-28; clefts gf. 
35, 36: difference between. 35- 
87; diseases of, 31-35, 138; 
effect of dust in, 65; effect of 
smoke in. 177, 178. [iUus.] 179; 
function of, 86. 94; heat from, 
95; influence of exercise on, 19, 
51 ; lobes of, 36; proper filling of, 
212, 213; protection against 
dust in, 67; relation of heart 
action to, 40; tuberculosis, 181 

Magnesia, 119 

Malaria, 58. 133, 135, 138 

Massage, 125 

Measles: 133, 149; danger from, 
160; following cold. 56; immun- 
ity from, 144; period of incuba- 
tion for, 161; protection from, 
158 

Meats: drinking with, 123; in 
ideal diet, 184; inspection of, 
170, 182; relative heat from 
99: tuberculosis in, 182 

Meningitis, 148 

Meningococctis, 148 

Menthol, 35 

Mercuric chloride: see Bichloride 

Bficrobes : 129-156; animal nature, 
130; vegetable nature, 130 

Micrococci, [illus.] 130 

Micrococcus: 136; in skin dis- 
eases, 146 

Microorganisms, kinds of , 129. 131 

Milk: ideal diet of. 184; inspection 
of, 171, 182; Pasteurization of, 
134; percentage of water in, 114; 
relative heat production from, 
99; sour, 132; sugar of, 133; 
tuberctdosis in. 181. 182 

Morals, relation of teeth to, 163 

Mosquito: bite of, cure for. 61; 
diseases caused by, 58. 59, 138; 
protection against. 69-61 

Mouth: cavity of, 39, 40; germs 
in. 32, 149 

Mucous membrane, 39 

Mucus, 39 

Mumps: 149; immunity from, 144; 
period of incubation for, 162 

Muscles, action of, 24 



Nails, finger and toe, 105 

Nasal cavity, [illus.] 40 

Nerves: in skin, 104; sense of 
touch through, 104; sensory, 
105; thirst indicated through. 
114, 115 

Nicotine, 213 

Nitrate of lime, 132 

Nitrate of potash, 182 

Nitric add, 132 

Nitrogen, 10, 206 

Nodtues, 132 

Nucleus, 129 

Oil glands, 107 

Oils, heat-producing food, 90 

Outdoor life: in exercise, 212; in 
play, 49; in recreation, 169, 170; 
in deeping, 72, 221 

Overcrowding, in cities, 173, 174 

Overeating: causing eczema, 147, 
148; evils of, 101; thirst from, 
115 

Overheating, evils of, 70, 80, 98, 
101-103 

Oxygen: element in air, 10, 83, 
206; element in water, 111; for 
heat in body, 03, 94; in blood, 
27, 86, 87; in breathing, 27, 28, 
38; in combustion, 89, 90, 207. 
[illus.] 207; Nature's provision 
for, 208, 209; pulmotor supply- ' 
ing, 192, 193 

Oysters, infected, 121 

PaUte, 44, [illus.] 40 

Parks and playgrounds, 170 

Pasteurization, 134. 145, 183, 800 

Patent medicines, 183 

Permanganate of potash, 154 

Peroxide, hydrogen: as antiseptic 
mouth wash, 35; for sting, 01 

Perspiration, 95 

Phagocytes, 87, 136, 177. 200. 
See also Corpuscles, white 

Pharynx, 45 

Phenol, 153 

Phosphorus, 89 

Pimples, 146 

Plants: breathing of, 11, 23; puri- 
fying of air by, 208, 200; use of 
carbon dioxide by, 11, 12, 208 

Play: good habits in, 221, 222; 
importance of, 209; influence of. 
on organs, 50; outdoor, 49 

naygroimds, 170 

Pleura, 23, 30 
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Pnemnococdy 133 

Pneumonia: 138; causes of, 19, 

32, 56, 80, 160, 163; germ pro- 

dxicing, 133; treatment by pul- 

motor for, 193 
Poison: alcohol, 115; from clogged 

pores, 217; from tobacco smoke. 

213, 214; in soft drinks, 219, 220; 

ivy, 203, 204; swallowed, first 

aid for, 202, 203; to kill germs, 

151; toxins, 139 
Poisoned air, from sewage, 168 
Potasaiom iodide, 153 
Proteins, bacteria feeding on, 131, 

132 
Protopiasm, 129 
Protozoa, 130, 131. 135 
PmbUc kMhh, protection of, 158- 

189 
Priionary drcnlation, 26, 85 
Palmotor, use of, 192, 198 
Pulse, affected by disease, 88 
Pyocdiea, 135 

^Qiiack*' medidttes, 183 
Qaanuitino: 143. 158-159; of "dis- 
ease carrier," 138; period of, 162 
QoickHine, 153 

ftakios, ue Hydrophobia 
Radios, [illus.] 197 
Red Cross Society, 204, 205 
Respiration, artificial, 192 
RksooMtism, 149, 163 
Rhizopods, [diagram] 131 
Ribs, 21, 24. 30. [illus.] 31 
Rigor mortis, 193 

esliva, 40, 122 

ScaModde, 147 

Scabies, 147 

Soadet fever: 56, 149; danger of, 
160; immunity from, 144; in 
milk, 134; period of incubation 
for, 161; protection from, 158 

Sensory nerves, 105 

Sequelae, 160 

Serum: anti-tetanus, 141; diph- 
theria antitoxin, 142; hycko- 
phobia, 201; preparation of, for 
meningitis, 148 

Sewage disposal, 169 

Sewers: 168; department of, 168 

Skin: 86; [illus.] 106; cleanliness 
of, 108-110; clogged, 216. 217; 
common diseases of, 145-148; 
disinfectants for, 154; f mictions 



of, 104-110; health hat^ts for, 

216-218; heat of body con- 
trolled by, 95, 107, 217 . 
Sleeping: 209; outdoor, 72, 221; 

porch, [iUus.] 71 
Sleeping room: in tenement, 

[illus.] 173; outdoor, 83, 184; 

proi)er tem];>erature of, 82, 215; 

ventilation of, 82 
Sleeping sickness, 135 
Slums: 172-174 
Smallpox: 133; following coxd, 56; 

immunity from, 144 
Smoke: 176-179; effect of, on 

lungs, [illus.] 179; in slums, 172; 

inspectors, 178; prevention of, 

165, 178; tobacco, poisonous 

effects of, 213, 214 
Snake bites, first aid for, 201 
Sneezing: infections catised by, 

53, 54, 143; tuberculosis carried 

by, 181 
Soft drinks, 116 
Sore throat, 133 
Spinal column, [illus.] 31 
Spinal cord, [illus.] 40 
SpiriUa, 130, [diagram] 131 
Spitting, spreads tuberculosis, 182 
Spore, 137, [illus.] 137 
Sporozoa, [diagram] 131 
Sprains, first aid for, 198 
Sputum, 69 
Staphylococcus, 146 
Stegomyia (mosquito), 59, 138 
Sterilization, 155 
Sternum, 30, [illus.] 31 
Sting, relief from, 61, 200, 201 
Streets and alleys, department of, 

165 
Styroz, 147 
Sugar: heat producing, 99; of 

milk, 133 
Sulphate of iron, 121 
SulfAur: 147; ftunigation with, 

152 
Sunlight: 172, 221; disinfectant, 

154; germ-destroying, 183 
Sunshine, 185 

Sunstroke, first aid for, 199 
Swallowing, 41 
Sweat: 95, 96, 107; glands, 105, 

[illus.] 106; pores, 217 
Systemic drcmation, 84 

Taste, sense of, 39 
Teeth: 39; inspection of. in 
schools, 163; relation of, t^ 
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health and morals, 163; relation 

of. to studies. 164 
Temperature: 78-83; for bath, 

109. 110; for living rooms, 78, 

79. 215; for public places, 81; 

for schoolrooms, 48; for sleeping 

rooms, 82, 215; for working, 78; 

high. evUs of, 80. 81 
Temperature of the body: 93-103; 

clothing best for, 96, 98. 101- 

103; control of. 98, 99; increased. 

99. 100; in health, 93, 95; inner 

95. 96; in sickness. 100. 101; 

measuring, 101; normal. 94, 95; 

radiation of, 95: regulated by 

skin, 106, 107. 217 
Tenements, 173. 174 
Tetanus: antitoxin for. 140; first 

aid for. 196; germ producing. 

140; germs, [illus.] 141; source 

of infection of. 140 
Thirst: causes of. 115; function of. 

124; natural, 114; quenching. 

116 
Thorax, 21, 24, 30, 31 
Throat, [illus.] 40 
Tissue: adenoid. 46; connective, 

129; fatty, [illus.] 106; flexible, 

of cartilages, 42; how fed. 85, 

86; limg, [iUus.] 36 
Tobacco: smoke, poisonous effects 

of. 213; victims of, 214 
Tongue, 39, [illus.] 40 
Tonsilitis, 138. 146. 163 
Tonsils, 40, 45. [illus.] 40 
Touch, sense of. 104 
Tourniquet, [illus.] 195 
Towels, public, 167. 216 
Toxins: 139; serum for destroying, 

143; vaccination for. 144 
Trachea, 21. 30, 40, [illus.] 22 
Trunk, [illus.] 23 
Tubercle bacilli, 33, 182 
Tuberculosis: 19; disinfecting 

against. 184; germs, causing. 

32. 33. 133, 138; germs of. 

temperature destroying. 134; 

prevention of, 34, 70, 71, 181- 

185; sources of, 69-71. 160. 181. 

182 
Typhoid fever: immunity from, 

144. 145; sources of. 62, 120, 121, 

133, 186, 188; temperature in, 

100 

Ulna, [iLus.j 197 
Uvula, 44, 45 



Vaccination, 143 

Vaccine, 144 

Vegetables: fresh. 184; inspection 
of, 170; water needed with, 123 

Veins: function of, 25-27. 84; in- 
jured, first aid for. 195 

Ventilation: 73-75; apparatus for. 
75-77, 214; for tenements, 174; 
good habits in, 214, 215; ob- 
stacles to. 81 

Ventricles, 26. [diagram] 85 

Vital statistics: collection of. 179; 
from country, 185; value of. 180 

Vocal cords, 43, [illus.] 42 

Water: amount of, needed in body, 
122-123. 126-127. 189; as medi- 
cine. 124; composition of, 111; 
department, duties of, 166; 
distilled, 118: drinking, 116-121. 
186; effect ot heating, 113, 114; 
excessive use of. 124; expelled 
through skin. 95, 107; filtering, 
120; forms of, 92; function of. in 
health. 111-127; impure. 119. 
120, 167; in air, 12, 112. 206; 
mineral. 119. 126; on farm, 186- 
187; percentage of. in foods. 1 14; 
poisonous waste in, 186; produc- 
tion of, in combustion, 92; prop- 
erties of. 112; pure, 118—119, 
166; relation of. to thirst. 115; 
rain. 118; spring. 118, 187; 
tainted, in dums. 172; tem- 
perature of, for drinking. 117; 
the "universal solvent.*' 113, 
127; well. 118. 186; with meals, 
121-123 

Wells: Artesian. 119; natural, 
waters from, 118; pollution of, 
186. 187 

Whooping cough: 56. 133; chil- 
dren's disease, 158; dangerous, 
160; immunity from, 144; incu- 
bation period for, 161; respira- 
tory disease, 138 

Wind, 2. 66 

Windlass, [illus.] 195 

Windpipe, 21. 30, 41. [illus.] 40 

Wounds, treatment of. 193-196 

Xenon, 13, 206 

Yeast, 135 

Yellow fever, 59, 135, 138, 144 
Youth, time to form good habits, 
211 
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